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Hybrid aircraft 


Engineers are nearing success in 
an old quest: to build aircraft 
that can lift straight up from 
the ground, hover in midair, then 
cruise off horizontally at high 
speed. Two “convertiplanes” are 
giving shape to this vision: the 
V-22 Osprey tilt-rotor and the 
X-wing. Each uses a different 
approach to achieve helicopter- 


airplane characteristics. Page 44 léMMNNEEEEEEM - 


Super- 
conductors 


The world of physics is in a state 
of excitement unseen for decades. 
Why? Superconductors have come 
in from the cold. The consequences 
—high-temperature superconduc- 
tors—will change our lives. Page 54 


Raise the 
ranch roof 


This single-story house had a 
cramped layout, hemmed in by a 
small lot and backyard pool. With 
nowhere to go but up, a story was 
added for bedrooms. Page 66 


Compact 
challenge 


Honda Accord, Nissan Stanza, 
Toyota Camry, and Renault Medal- 
lion threaten Detroit’s dominance 
of the family-car market. Our car 
test tries to find which is the 
strongest challenger. Page 24 
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THE WINDS OF CHANGE ARE BLOWING AT CHEVROLET 


CORSICA 


It was conceived as a sport sedan to challenge 
the compact market. 


It resulted in a sport sedan more aerodynamic 
than either Porsche 9285 or Ferrari 
Testarossa. & 


А sedan whose engine not only monitors 
itself, it monitors the driver 


A sedan whose manual 5-speed shifts 
so smoothly, its almost automatic. 


A sedan whose rear wheels help 
steer through turns. 


A sedan whose front seats give 
people in back more room. 


A sedan which, once it's painted, 
gets painted again. 


Introducing the new 1988 
Chevrolet Corsica, from 
The Heartbeat of America. 


Put yourself into the smooth- 
m Chevrolet sedan ever 
uilt. 


And listen to your 
heart beat. 


And the winds of 
change blow. 


Readers Talk Back 


View from the pilot’s seat 


I found several statements in your ar- 
ticle “Engineering Tomorrow's Airlin- 
ers" [April] difficult to accept from the 
pilot's point of view. As captain of an 
airliner, I want to know about any 
malfunction that occurs in flight even 
if a backup system has taken over. 
Technology is great, but let's not for- 
get that machines—no matter how 
sophisticated—still require human 
guidance and intelligence. 

John C. Floege, Great Falls, Va. 


I really have to argue against Sheryl 
Chappell's comment in "Engineering 
Tomorrow's Airliners" that pilots like 
to use full throttle during takeoff. 
Most, if not all, major airlines have 
for years used reduced throttle set- 
tings for takeoffs under most condi- 
tions. Pilots have no problem with that 
type of operation; it certainly saves 
wear and tear on the engines. How- 
ever, you would find many pilots con- 
cerned about a computer limiting 
engines to reduced power at full throt- 
tle, unless there is an immediately 
available override. There are situa- 
tions in which no pilot wants to have 
а computer limiting his available 
power, such as when the plane is 
caught in the middle of a microburst. 
Keep the pilot in the decision loop; you 
may need him some day when all 
those computers quit working at 
35,000 feet. 
Phil Avery, Boeing 767 pilot 
Isle of Palms, S.C. 


The question of who's in charge, the 
pilot or the computer, is indeed con- 
troversial. These pilots’ comments are 
precisely the reason that so much 
effort is going into research.—Jim 
Schefter 


Volatile problem 


I found the April article “Super Still” 
interesting and informative, yet one 
thing confuses me: The author states 
that water spiked with chloroform and 
toxins presented no particular prob- 
lem for the still. The still operates on 
the principle that water is more vola- 
tile than its pollutants, thus the pol- 


lutants are left behind as the water 


‘Address letters for this column to: Readers Talk Back. Poputar 
Science, 380 Madison Ave.. New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 


evaporates. Since chloroform is more 
volatile than water, would it not be 
evaporated along with the exit water? 

Edward L. May, Bayside, N.Y. 


Chip Barcus, director of product and 
marketing services at Superstill Tech- 
nology, Inc., responds: “Mr. Mays’s con- 
cern is well-founded because most 
common water stills do not remove 
chloroform and similar chemicals with 
boiling points below that of water. But 
Superstill has a special degasifier to 
remove volatile contaminants from the 
feed-water stream before they can enter 
the evaporator section of the distiller. 
As incoming feed water is heated, the 
volatiles bubble out of the solution. 
Before the bubble-laden hot feed water 
enters the evaporator, it is passed 
through the degasifier, where the bub- 
bles rise to the top and are separated 
from the hot water.” 


Cheaper by the gallon 


We appreciate your remarks on our 
Martinstill Phoenix 120; however, we 
would like to clarify one point. The 
still typically produces pure water for 
six cents per gallon rather than the 
10 cents you mentioned. Also, we man- 
ufacture a larger machine (also with 
no moving parts) that produces 500 
gallons a day for less than four cents 
per gallon. 
David Martin, Pres. 
Martinstill Corp. 
Lincoln, Neb. 


Whole-house-fan facts 


The April article on the whole-house 
fan ran an apprehensive chill down 
my spine. A few years ago I did the 
same thing using a large squirrel-cage 
fan with a temperature control. One 
cool day the fan came on, not because 
of the sun’s heat on the roof, but be- 
cause of a fire under the roof. The 
house filled with acrid smoke, and we 
fled for our lives. Total damage to the 
house and its contents ran to more 
than $200,000. In such dense smoke, 
I dont think a flame detector would 
have shut off the fan until substan- 
tial damage was done. 

Ralph S. Long, Falls Church, Va. 


For years I have considered installing 
a whole-house fan, but I stopped be- 


cause I worried about our cold Wis- 
Continued 
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- MICHELIN INTRODUCES 

‚ THE TIRE THAT LETS YOUR 
‘PICKUP VAN AND 4X4 RIDE 
: LIKE A CAR AND WORK 

! LIKE ATRUCK. 
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TE 

ш Big loads aren't a big deal ч — 

for the XCH4 radial. It gives you The XCH4 is proof that a 

the carrying capacity of light truck tire can work hard for you 

. a light truck tire. without being hard on you. 

With the comfort of a Michelin 

passenger tire. 


The XCH4 is designed to wear 
slowly, and just as 
important, evenly. Which prevents 
premature wearout. 

And gives you the kind of mileage 
Michelin is famous for. 


The crisp handling and 
precise response you expect from 
a Michelin. Now your 
vehicle can achieve all the 
driving excitement and fun 
it was designed for. 


9 


Bad weather is good weather 
for a Michelin. 
The ХСНА all-season radial’s 
special tread design 
and compounds provide excellent 
traction and performance 
in rain and snow. 


E 


WE PUT OUR FINGER ON THE PROBLEM: · 
SLUDGE FROM CONVENTIONAL MOTOR OILS. . 


_ 


AND CAME UP WITH THE SOLUTION: 


NEW QUAKER STATE WITH QSX 
KEEPS ENGINES CLEANER TO LAST LONGER. 


These photos tell the story. The rocker arm 
cover on the left comes from an engine that used 
conventional motor oil. That kind of sludge buildup can 
be murder on your engine. 

The rocker arm cover on the right is from an 
engine that used New Quaker State with QSX. Our 
amazing new QSX formula works by keeping deposit- 


REACHING FORTHE BEST. @ 


forming combustion by-products suspended in oil, 
so they can be filtered and removed without collecting 
on vital engine parts. Regular oil changes with 
New Improved Quaker State can actually extend the life 
of your engine. 

So reach for superior engine protection— 
New Quaker State with QSX. 


Don't miss the Quaker State 500 at Pocono Raceway on August 16, 1987. For information and tickets call 1-800-RACEWAY or (717) 646-2300. 


Super Blend | 
MOTOR OIL 
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Readers Talk Back с 


consin winters. My house is quite tight 
and has a continuous vapor barrier. 
If I cut the barrier to install a 30-inch 
fan, will the “optional insulated win- 
ter cover" be enough to prevent heat 
loss and, more importantly, condensa- 
tion on the cover itself? 

Edward J. Reisner, Madison, Wis. 


The winter cover on the fan I installed 
is molded rib-reinforced 0.06-inch- 
thick plastic with '/-inch rigid plastic 
foam attached to the inside surface. 
Neatly taping the joint edges will give 
you an absolute wintertime seal. If your 
attic is superinsulated, you might 
want to make an insulating blanket to 
cover the fan during winter. Remem- 
ber to electrically disable the unit each 
time you install the blanket.—Phil 
McCafferty 


Taurus in leather 


I read with interest the April article 
"The British Are Coming," and cer- 
tainly agree with author Wilkinson's 
concluding remarks regarding the 
high price of the test automobiles. But 
he erred when he said, "If you can live 
without leather, a well-equipped Tau- 
rus or an Accord LXi will serve al- 
most as well...” I don't know whether 
leather is available in the Accord, but 
Irecently purchased a Taurus LX with 
leather seats, and am very satisfied 
with it. 

Dean M. Jameson, Decatur, Ill. 


At the time the test was written, cata- 
logs listed a leather option only for the 
Mercury Sable. That the Taurus comes 
with leather just puts it that much 
closer to the Sterling, Mercedes, and 
Seville.—Tom Wilkinson 


Positive currents 


I would like to address Tom Wilkin- 
son's reply to William Hertwig's letter 
questioning the convention in elec- 
tronic circuits that states that current 
flows from positive to negative [May]. 

This convention may seem confus- 
ing because most people are familiar 
with current in metal wires, which 
consists of electrons (negative 
charges); nevertheless, positive-charge 
currents exist. A current of positive 
charge need not be as exotic as a beam 
of positrons: It may be the motion of 
positively charged ions in an electro- 
lytic cell. Also, semiconductor cur- 
rents are modeled as the motion of 
electrons and “holes” (the absence of 
an electron), and hole currents are 
positive. For this reason the current 
arrows in circuit diagrams are drawn 


pointing from positive to negative, in 
the direction of decreasing electric 

potential. 
Perry Malouf, Senior Engineer 
Locus, Inc., Alexandria, Va. 


Suitable grooves 


I have almost everything needed to 
construct the finger-joint machine 
[Feb.] except for one piece: the grooved 
piece shown in the stock-carrier de- 
tail. The drawing says to cut the 
grooves "to suit"; my question is, to 
suit what? 

J. E. Johnson, Greenlawn, N.J. 


I should have said to cut these grooves 
to suit the cutter you want to use. I 
suggest you start with *s-inch-wide 
cutters, which would require a Y/s-inch- 
square groove—I'm pretty sure that will 
be the only width of groove you will 
ever want to use. You won't have any 
trouble generating the accuracy you 
need in the guide bar because you 
make it with the finger-joint machine. 
—Су Wedlake 


Pedal-plane pitch 


In referring to the 88-pound pedal 
plane's propeller [Feb.], project aero- 
dynamicist Mark Drela says, "We've 
added variable-pitch capability to the 
prop to allow the pilot to vary the 
pedal resistance as needed" He has 
described, and undoubtedly meant, 
controllable pitch; variable pitch per- 
tains to the cross-section shape of the 
blade at varying distances from the 
hub. 

Robert E. Lloyd Jr., Rumson, N.J. 


Superwinch winces 


As the manufacturer of the winch de- 
Scribed in your February article 
"Power Scaffold," we strongly concur 
with the letter from Allied Power Prod- 
ucts [^RTB," May]. Our products are 
winches, not hoists, and would be un- 
safe for raising or lowering loads as 
well as people. 

Frank F. Tolsdorf, President 

Superwinch, Putnam, Conn. 


Correction: One of the projects shown 
in April's article “Elegant Decks— 
Low or High" was built of materials 
from a Wickes Lumber building- 
supply center. Readers without a local 
Wickes outlet who want more infor- 
mation on Deck Plank pressure- 
treated lumber and other deck plans 
should write Wickes Lumber, Box 
2030, Dept. 988, Vernon Hills, Ill. 
60061. us 
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Filter 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


INTRODUCING А: 
FULL-SIZE CHEVY. 


* 


Flush-mounted glass 
to reduce wind noise. 
For a quieter truck. 


More shoulder room, 
more total cab room 
than Ford. 


Two-sided galvanized 
steel rust protection 
front, sides and rear. 


Fuel-injected 454 
V8 available in 
one-ton models. 


Most V8 power and 
torque available in 
pickups under 

8,500 Ibs. GVWR: the 
fuel-injected 350 V8. 


Massive new frame 
bigger and heavier 
than before. 


Shift-on-the-fly 
Insta-Trac standard 
on 4WD models. 


Б. / 


1988 Chevy Extended Cab. Моге power under 
the hood, more room inside than Ford. 
Welcome to the roomiest, most powerful, half-ton extended- + 
cab pickup* you can buy—the 1988 full-size Chevy. * 

With the available fold-down rear seat, six adults 
can sit comfortably facing forward. There are new 60/40 
split front bench and new contoured buckets available. 

Í And behind all that room and comfort is the convenience 
of a full 8-foot cargo box. 

Test drive this roomy, powerful new extension of 
our lean new full-size Chevy. It's built new from the 
inside out. To be a whole new animal 
*Excludes other GM products. 


Roomy new interior. 


LEANER, MEANER 
EXTENDED. 


Full-size cargo box 
handles 4x8 paneling. 


Standard rear-wheel 
anti-lock brake f 
system for stable, ` 
smooth stops. P 
System operates in 
2WD only. 


DIES 
New rear suspension oy 


i i Р GAY COMME PIAN a ondi 
with longer leaf springs se tions of the new limited powertrain cim 

for a smo: ride. 

n vmm ~ 
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By ARTHUR FISHER 


Science Newsfront 


Arm wrestling 


Medical students, interns, and nurses 
sometimes have trouble, you may have 
noticed, finding a vein for injections 
or other sticky procedures. Now a Brit- 
ish firm has produced this training 
kit so medical personnel can sharpen 
their skills painlessly. The kit includes 
the arm shown in the photo. No, it’s 
not real; it was cast from a living Brit- 
ish fencer to get that nice definition. 
The skin is made from a plastic that 
allows natural palpation of the veins, 
which are charged with synthetic 
blood and made from a self-healing 
material so they can be injected again 
and again. The kit, made by Adam, 
Rouilly, Ltd., of Kent, England, comes 
with everything required to teach in- 
jection, infusion, and blood-drawing 


procedures, including a supply of syn- 
thetic blood concentrate. 


Super sniffer 


A supersensitive device that can sniff 
out minute traces of the vapors emit- 
ted by many explosives has been 
developed by chemists of Martin Mar- 
ietta Energy Systems working at Oak 
Ridge National Laboratory, in Tennes- 
see. The automatic detector, which 
does not require the presence of 
trained personnel, is a miniature ver- 
sion of the mass spectrometers used 
for precise analysis of chemical com- 
pounds. It can identify the telltale 
gases released by organic nitrogen- 
oxygen compounds, which are the 
mainstays of explosives such as TNT, 
nitroglycerin, and various plastics. In 
practice, it would be linked to a booth 
supplied with an air blower, and could 
be used to screen persons entering 
airports, nuclear plants, and defense 
facilites. 


“While dogs can be trained to de- 
tect explosives in the same parts per 
billion as this detector,” says Oak 
Ridge’s Gary L. Glish, “they are 
unable to recognize vapors from sev- 
eral different classes of explosives... 
our device offers a much higher reli- 
ability than a trained dog.” 


Plant preservation 


Although most of the publicity about 
endangered species seems to focus on 
animals, the loss of now-living plants 
could entail much more serious prob- 
lems, including devastating famines. 
There is a worldwide effort to preserve 
plants that are not only important 
food crops but are current or poten- 
tial sources of therapeutic drugs and 
other valuable resources. 

As part of this effort by the Nordic 
Council of Ministers, seeds from more 
than 10,000 Nordic plants have been 
stored in a mine shaft on the island 
of Spitsbergen in the Arctic Sea to pre- 


This ghastly severed arm is not real, but plastic. It is part of a training kit that instructs medical personnel on injections. 
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serve their genetic material for future 
generations. The seeds have been 
placed in glass vials and stored in a 
steel container at a constant temper- 
ature of ~ 3.7 C. This procedure will pro- 
tect the samples from deterioration 
and from gene mutations caused by 
exposure to radiation. 


Giant memory 


The memory chip in the photos above 
holds four million bits, enough to store 
the equivalent of some 400 pages of 
double-spaced typescript. This four- 
megabit capacity is four times greater 
than that of any memory chip used in 
computers today. Under development 
by engineers at IBM Corp., the dy- 
namic random-access-memory chip is 
significantly faster than IBM’s one- 
megabit chip, now in production. It 
can retrieve a bit of data from one of 
its memory cells in just 65 nanosec- 
onds (billionths of a second), and so 
could read its entire contents in less 
than М second. 


Leg mystery 


Yes, there is something definitely 
amiss with the tadpole seen in the 
photo at right. It has lost its tail, sure 
enough, but has acquired an extra set 
of legs. The tad, a Pacific tree frog, 
comes from a pond outside Aptos in 


This IBM dynamic random-access-memory chip can hold 400 double-spaced typescript pages, and read them in 'A sec. 


Santa Cruz County, Calif. And it is 
not alone. Stephen B. Ruth, a teacher 
at Monterey Peninsula College, dis- 
covered numbers of the polliwogs with 
as many as eight legs while carrying 
out a study for a real estate developer 
who is interested in building in the 
vicinity of the pond. 

Deeply puzzled, Ruth sent samples 
to Stanley Sessions, a biologist at the 
University of California, Irvine, who 
found that 70 percent of the creatures 
from the pond were abnormal. Some 


This tadpole has too many legs. The 
reason was a mystery until recently. 


early conjectures for what caused the 
weird supernumerary limbs: genetic 
factors or pollution. But when Sessions 
examined the tadpoles, he found that 
their hind limbs were infested with 
the eggs of a tiny parasite, which 
must have produced the abnormal- 
ities through some as-yet-unknown 
mechanism. 


Solid oxygen 


Researchers at Cornell University 
have found the first indications that 
oxygen may turn into a solid metal 
at extremely high pressures. The 
news was reported at a meeting of the 
American Physical Society by a re- 
search team led by Professor Arthur 
L. Ruoff, director of the university’s 
Department of Materials Science and 
Engineering. 

Using a device called a diamond 
anvil, the researchers subjected oxy- 
gen samples to pressures of up to 1.3 
megabars. (A megabar is the equiva- 
lent of 980,000 atmospheres. The pres- 
sure at the deepest point in the ocean 
is about 0.001 megabar; at Earth’s 
core it is about 3.6 megabars.) At one 
megabar, an oxygen sample became 
reflective to infrared light, taking on 
a characteristic metallic sheen. The 
team still needs to test the material’s 
electrical conductivity to make sure 
it is indeed a metal. 


JULY 1987 | 13 


Automotive Newsfront 


By DAN McCOSH Detroit Editor 


Fully automatic four-wheel drive will help the new Mercedes-Benz SL make its way up mountain roads to ski resorts. 


Anti-Allanté weapon 


Not to be intimidated by Cadillac’s 
luxury cruiser, Daimler-Benz AG is 
putting the finishing touches on its 
new Mercedes SL, captured here dur- 
ing spring testing in Scandinavia. 
Technical features will include anti- 
lock brakes, electronic wheel-spin con- 
trol, and automatic four-wheel drive. 
Though six- and eight-cylinder en- 


The molded plastic tire, long a dream 
of engineers, comes closer to reality 
with this Uniroyal Goodrich spare. 


gines are being tested, rumors persist 
that a mega-horsepower V12, made 
by grafting together two in-line sixes, 
is in the works. This Cadillac killer 
should go on sale in 1988. 


Solid spare 


The move to revive solid-rubber tires 
should be enough to shake the faith 
of anyone who believes in technolog- 
ical progress. But that’s just what 
Uniroyal Goodrich Tire Co. is plan- 
ning as it seeks to certify a new 
spare tire to replace General Motors 
Corp’s mini-spares in the near future. 

Uniroyal Goodrich doesn't 
exactly expect to revive the 
wood-spoke wheel and solid- 
rubber buggy tire, though. Its 
non-pneumatic spare uses a 
ring molded of urethane plas- 
tic, with a series of fanlike 
blades that lend enough flex- 
ibility to absorb road shock. 
The tread is little more than 
a thin rubber belt, and the 
whole thing is supported by 
a special steel hub with a 
conventional bolt pattern. 

The tire is supposed to save 
about six pounds of weight. 
More important, it relieves 
the car owner of the irrita- 
tion of finding the spare flat 
on a dark and stormy night. 
But Uniroyal Goodrich and GM 
found that the new tire runs afoul of 
many state laws prohibiting non-in- 
flatable tires on the highways—laws 
intended to prevent steel-tired farm 
equipment from chewing up the road. 
That means a rewrite of federal leg- 
islation is needed before the new spare 
can be marketed. 


Although this solid tire is currently 
intended only as a spare, it will be 
the first injection-molded tire to be 
fitted on a passenger car. Similar pro- 
posals have been made for regular use 
as well, and Uniroyal Goodrich hints 
that this tire may lay the ground- 
work for a molded highway tire in the 
future. 

Another long-sought tire goal, a 
run-flat tire that eliminates the spare 
altogether, was unveiled a year ago 
by Continental Tire in Europe. It fea- 
tures a bead that curls around the rim 
and seats on the wheel from the in- 
side out—a shape claimed to resist 
rolling off even when the tire is driven 
when flat. 

Continental now hints that its tire 
may be marketed soon in specialized 
applications where run-flat capability 
is needed. Problems remain, however. 
One is the relatively small distance 
between the tread and wheel—lim- 
iting the tire’s ability to negotiate 
chuckholes. Also, the tire-wheel as- 
sembly is heavy, a problem shared 
with most run-flat tires developed to 
date. 


Where lies efficiency? 


What's the most fertile ground for im- 
proving the basic efficiency of the car 
of the future? 

Dr. Mounir M. Kamal of General 
Motors Research Laboratories in War- 
ren, Mich., says the key is in the 
transmission, rather than in further 
development of engines or lightweight 
bodies. 

Body engineering is now concen- 
trated mainly on the so-called space 
frame used in the current Corvette 
and Fiero, notes Kamal. But further 

Continued 
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What sets Passport above other detectors is 
the technical reach of our engineers, and their 
insistence on excellence at every design step. 
Road & Track called us "the industry leader in 
detector technology." Here's why 

Double-ridge wavegui was 
always taken as gospel that miniaturizing 
а detector would hurt performance. Passport 
proved this wrong, The miniaturized horn 
antenna feeds into a double-ridge waveguide. 
Dual compound chokes are required, and the 
notch filters are press fit to exact depth. The 
design process was incredibly complex. But the 
payoff is indisputable, Passport's performance 
is uncompromised by its discreet size. 

Rashid rejection: In another engi- 
neering first, our detectors have been made 
immune to K-band signals transmitted by the 

Rashid VRSS 

collision 

warning sys- 

tem. Other 

RADAR RASHID detectors pro- 

duce false alarms in the presence of Rashid. 
Our AFR™ (Alternating Frequency Rejection) 
circuitry isolates and neutralizes Rashid signals, 
yet leaves the radar detection capability un- 
diminished for your protection. 

X-K differentiation: Passport has 
Separate warning tones to distinguish X-band 
from K-band. The difference is important. Traffic 
radar is just one of many transmitters assigned 
to X-band by the FCC. Motion detectors, burglar 
alarms and microwave door openers also share 
this frequency. When you hear the X-band 
warning, you respond accordingly. 

But just two transmitters operate on 
K-band — radar and Rashid. K-band radar's 
Since our AFR circuitry rejects Rashid, Passport's 
K-band warning is positively radar, and you 
always know how to respond. 


о 1987 CM 


Variable-rate warning: On radar 
contact, Passport's bar graph of eight Hewlett- 
Packard LEDs indicates radar strength, and you 
will hear the audible 
warning — pulsing 
slowly at first, quicker 
as you approach, then constant as you near 
effective radar range. Our engineers have 
preprogrammed the warning system to tell you 
everything you need to know about radar. 
Passport asks no further programming of you, 
unlike many lesser detectors. 

SMD circuitry: Passport's miniaturiza- 
tion was made complete by the use of SMD's 
(Surface Mounted Devices), micro-electronics 
common in satellites but long considered too 
exotic for radar detectors. SMD circuit boards 
also provide ruggedness unobtainable with 
conventional technology. 

Compact dimensions: Passport was 
designed to be the most discreet detector ever — 
only 075" H x 275" W x 4.50" L. On guard, 
it never draws attention to itself. 

Die-cast aluminum housing: The 
antenna is integrated into Passport's die-cast 
SAE 308 aluminum housing. This way no 
amount of abuse can ever shake the antenna 


Call Toll Free 800-543-1608 
(Phone Mon-Fri &am- pm, Sat 9-530, Sun 10-5 EST) 


PASSPORT 
RADAR-RECEIVER 


$295 (он res add $1623 tax) 
‘Slightly higher in Canada 


x) VISA 
Cincinnati Microwave 
Department 31677 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


Why Passport is the most expensive” 
radar detector in the world 


loose, and Passport's precision electronics are 
protected by a rugged metal vault for durability 
under extreme conditions. 

Nextel finish: The alloy housing is 
finished in charcoal Nextel — a light-absorbing 
coating — to eliminate all possibility of reflec- 
tion and glare. 

Twin speakers: A fully adjustable 
volume control allows you to set the loudness 
of the audible warning from twin speakers. The 
warning tone is 1024 Hz, identical to that used for 
Morse code, for maximum clarity yet minimum 


All accessories included: Passport 
comes complete with everything needed for 
installation in any car, including coiled cord, 
straight cord, 
windshield 
mount bracket, 
visor mount 
bracket, hook- 
and-loop fastener, lighter adapter, direct-wire 
power adapter, and comprehensive owners 
manual. A leather travel case is also included. 

Satisfaction guaranteed: We engi- 
neered Passport, we build it, and we sell direct 
to you. We take full responsibility for your 
satisfaction. If you're not completely satisfied 
within 30 days, return Passport. We'll refund all 
your money, including postage. 

Now...same-day shipping: Call us 
toll free with your questions. If you decide to 
buy, orders in by 3:00 pm eastern time Monday 
through Friday go out the same day by UPS, and 
‘we pay for shipping. Overnight delivery is guar- 
anteed by Federal Express for $10 extra. 

Passport's price reflects the exacting 
standards of our engineers...and of our 
customers. 


Ж Based on lowest price offered for dash-mounted detectors 
in leading auto magazines. 


Automotive Newsfront с... 
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development is needed to reduce space- 
frame weight to levels achieved by to- 
day’s unit bodies, so success here 
would pare little weight overall. 

Likewise, refinement of today’s in- 
ternal-combustion engine is likely to 
yield only about a 10-percent gain in 
the next few decades, while alterna- 
tives such as gas turbines or Sterling 
engines are either too inefficient or 
too costly. 

That leaves a whole variety of new 
transmission designs that show real 
promise, says Kamal. The most prom- 
ising development is in electronic 
control, either for existing automatic 
transmissions or for so-called hybrid 
transmissions, which electronically 
clutch and shift manual gearboxes. 

Even further out are variations of 
a hydrostatic transmission, using an 
engine-driven pump coupled to a hy- 
draulic motor. Closer to reality are 
belt-based continuously variable trans- 
missions such as those now being de- 
veloped for small cars in Japan and 
Europe. 


Aluminum revival? 


Though a handful of aluminum cars 
have been built, the shiny metal re- 
mains unpopular for mass production. 
Reasons cited include the difficulty of 
forming and welding aluminum, dis- 
advantages that outweigh the long life 
and low weight of aluminum cars. 

Now, Gaydon Technology Ltd. and 
Alcan Rolled Products Co. argue that 
aluminum is the best way to build 
space frames for plastic-skinned cars. 
Spot welding would be used only to 
tack subassemblies in place. Struc- 
tural adhesives would provide primary 
strength. 

Gaydon also cites several processes 


“But, officer...” The 150-mph Ford RS200 strikes terror in speeders’ hearts. 


Locking hubs allow the rear wheels of 
the Lancia Y10 to freewheel when its 
four-wheel-drive system is not engaged. 


that would allow low-cost manufactur- 
ing in small volumes. These processes 
include the use of a single-sided die 
that pushes shapes into a fluid-filled 
press cavity, a technique called “amino 
forming”; bending and forming tubes 
with internal hydraulic pressure; and 
using flexible “sheet flex-forming” 
dies, which roll shape-forming sheets 
around the aluminum to create panels. 

Lightweight structures for passen- 
ger cars are getting more scrutiny fol- 
lowing the cancellation of General 
Motors Corp.'s GM80 program—a 
planned Camaro/Firebird replace- 
ment. One reason cited for the can- 
cellation was that the basic design of 
the car—a composite skin over a steel 
space frame—was becoming too heavy 


oe 


for GM to maintain desired perfor- 
mance levels. Hence, the interest in 
lightweight alternatives. 


Smart hubs 


Four-wheel drive is great stuff. But 
when not in use, part-time systems 
create fuel-robbing drag from idle 
gears and spinning shafts. Taking a 
lesson from 4x4 utility vehicles, Lan- 
cia’s Y10 sedan beats this snag by not 
only disengaging the drive shaft that 
runs from the front-drive transaxle to 
the rear axle, but by unlocking the 
rear hubs as well. 

Simple dog clutches at each rear 
wheel engage and disengage on com- 
mand from the driver. A speed-sensi- 
tive interlock allows four-wheel drive 
only at speeds below 30 mph. 


Speeders’ nightmare 


What do you do with last year’s race 
car? How about letting the local con- 
stable use it to pursue speeders? 
Changes in international rally rules 
made the supercharged four-wheel- 
drive Ford RS200 obsolete, so Ford 
Motor Co. lent a few to the Essex and 
Suffolk police in England. The car’s 
250-horsepower engine powers it to 60 
mph in less than five seconds, while 
viscous differentials in the front, cen- 
ter, and rear keep the tiny coupe on 
the road. No word on how speeders re- 
act to seeing the 150-mph racer in the 
rear-view mirror. 05 


Contributors: David Scott (Europe), Tom Wilkin- 
son (New York) 
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Hi-Lite data card holds up to 200 mega- 
bytes of information. Data are stored 


Data card 


“That card holds two hundred mega- 
bytes of data,” says Jim Russell, in- 
ventor of the Hi-Lite optical card. “And 
you can access any of them in half a 
second.” 

The card I’m holding looks like a 
pocket mirror: flat, reflective, the size 
of a credit card. But Russell's inven- 
tion is akin to a read-only-memory 
compact disc. Data are recorded as 
tiny laser-made microscopic pits, just 
one micron in diameter. However, un- 
like a CD-ROM and player, which is 
a read-only system, the Hi-Lite card 


as reflective pits on the card, as on a 
CD. Both sides of the card can be used. 


can be used to save—write—data, too. 

Inserted in a special PC-compat- 
ible reader (see drawing), the card is 
scanned with a laser for reading or 
writing data. “The card remains sta- 
tionary,” says Russell. “This would be 
a marvelous backup device for a com- 
puter's hard disk.” 

But it can be used for much more. 

Because the card can hold huge 
amounts of data, it can be used on 
large computers as a backup to 
WORM (write-once-read-many) optical 
discs. “If you’ve got a gigabyte optical 
disc on your machine, the cards be- 
come a quick and easy way to back it 


up,” Russell says. To back up that 
amount of data, Russell has developed 
a carrousel reader. “It’s about the size 
of a refrigerator,” he says, “and it con- 
tains ten thousand cards.” 

The carrousel holds up to a terabyte 
(one million megabytes) of data and 
finds any single piece of information 
in less than three seconds, twice as 
fast as comparable optical disc chang- 
ers. "With a disc changer you must 
stop the spinning, change the disc, and 
start it again," says Russell. “With 
ours, the scanner runs continuously." 

Russell envisions non-computer uses 
for the Hi-Lite cards, too. Used in a 
car, the cards could become the basis 
of an electronic map. "Six cards could 
cover all of North America," he says. 
In your home, the cards could become 
part of a future entertainment system. 
"A card can hold one hundred forty- 
five minutes of compact-disc-quality 
Stereo music or a video single," says 
Russell. And in your pocket, it could 
be a credit-card-size personal informa- 
tion bank containing "everything 
from identification codes to digitized 
pictures." 

At present, Optical Recording Corp. 
(141 John St., Toronto, Ont. M5V 2Е4) 
is looking for a company to manufac- 
ture the Hi-Lite card; Russell is look- 
ing for future ideas. 

“Tm working on an optical tape sys- 
tem," he says. "It's basically a card 
that's stretched out." Besides virtually 
unlimited data storage, the tape will 
save data at extremely high rates of 
speed: a gigabit per second. How fast 
is that? Quips Russell: "That's faster 
than I can count." 


Super VHS and CDV update 


Victor Co. of Japan just announced 
Super-VHS (see "Super VHS," this 
issue), but companies are already 
showing products. At RCA's Indianap- 
olis headquarters, I saw a home deck 
and two camcorders—a full-size- 
cassette model and a C-size—that use 
the SVHS system. Prices have not 
been set, but they'll be high: The home 
deck is expected to be about $1,500 to 
$2,000. Add more for the camcorders. 
In Miami, I saw the first U.S. dem- 
onstration of CD video [“ENF,” May]. 
The player is designed by Philips for 
Magnavox (see "What's New in Elec- 
tronics," this issue). Philips intends to 
get more recognition in the U.S., and 
Continued. 
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Gas heats. water. 
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of electricity. 
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Prototype Hi-Lite card reader attaches to a computer via its serial connector. 


the rumor is that it will start its own 
high-end audio line here shortly. 


Quick start 


Akai Division, Mitsubishi Sales Amer- 
ica, is modifying the standard VHS 
tape-loading system in four of its new 
VCR models. The change allows the 
tape to be fully loaded in the machine 
during all transport operations such 
as fast forward and rewind. (Usually, 
the tape returns to the cassette shell 
to avoid breakage.) Result: Press the 
“play” button, and you see a picture 
less than 1.5 seconds later. Other VHS 
machines take up to eight seconds. 


Moving CDs 


General Electric Co./RCA Laboratories 
has shown two VLSI (very large scale 
integration) chips that process—com- 
press and expand—CD-ROM and CD- 
Interactive data. Result: The disc pro- 
duces on a personal computer full-mo- 
tion color pictures with high resolution 
—up to 768 by 512 pixels. According 
to Arthur Kaiman, director of digital 
products research, “Potential applica- 
tions include home entertainment, 
education, and various commercial 
applications such as training and 
simulation.” 


AM to sound better 


The National Radio Systems Commit- 
tee—composed of members from the 


ао P 


p 
P „ЄЛ 


RS-232 SERIAL 
CONNECTION 


Electronics Industries Assn. and Na- 
tional Assn. of Broadcasters—is trying 
to improve the audio quality of AM 
radio. The committee has created new 
standards for the frequency response 
and bandwidth of receivers and trans- 
mitters. The expected results: less in- 
terference among stations and an 
improved frequency response. 


Life in Britain 

The British Broadcasting Corp. has 
created a videodisc book that contains 
the record of life in Britain. The disc, 
called an LV-ROM, has 250,000 pages 
of text, 50,000 still photos, and 24,000 


maps. Price: $6,000 plus about $7,000 
in required playback gear. 


Flat sat antenna 


Comsat General Corp., working with 
Matsushita Electric Works, has devel- 
oped a flat satellite TV antenna. The 
company isn't giving specifics, but the 
antenna will likely use a multilayer 
planar array—a pattern of metal 
patches—to receive the signal. The an- 
tenna will be available by the end of 
the year. 


Gimme a break? 


A 60-second break—a commercial 
—starts the video cassette of Top Gun. 
Why? To give you a break in price. 
The $27 cassette is $3 cheaper than 
normal. Ready the “fast-forward.” 


^ 
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Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments evertoreach 
the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The "Consumers 
Digest” magazine (March/April 1982, 
p.35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does.” Researchers at a nationally 
respected research laboratory, after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
part, were surprised at its permanence. 
They stated, “We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there." 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
to about 70,000 miles on a car) showed 
almost zero engine wear ! 

“Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduce enginewear!....forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." 

A test done at the San Diego State 
University revealed that, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of all isa 


E 405 QUARI/946 um ® 


torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaand shown оп television station 
WTVE. Three cars with between 75,000 
апа 129,000 mileson them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
arestill skeptical, send $2.00 to defray 
printingand postage costs and we will 
send ycu additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drivefor30 minutes, and leaveitin the 
crankcase for 3.000 miles. As the engine 
operates, the oil carries the "poly" be- 
tween the parts where it is burnished 
into the pores of the metal. Once impreg- 
nated it is permanent. so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary. depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 


Slick 50 does all of the following: it 
increases gas mileage. It increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gasis poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last. but not least. the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the “lubrication starva- 
tion” that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 90% of the wearona 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc.), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick" for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Е. shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORTMORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


PS7 
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The Honda Accord, Nissan Stanza, Toyota Camry, and Renault Medallion threaten De- 
troit’s dominance of the family-car market. All are tough competitors, but the Japanese- 
American Accord may be the strongest challenger of all. 


By TOM WILKINSON 
Photos by Greg Sharko 


hey're small and silent, and camouflaged in colors like 
graphite gray and metallic pewter. Indeed, they're so 
nondescript that PopuLar Science testers immedi- 
ately took to calling them “stealth cars.” Nonetheless, com- 
pacts like the Honda Accord LXi, Nissan Stanza GXE, 
and Toyota Camry DLX are now challenging Detroit in 
an area it once considered its private preserve—the fam- 
ily car. We estimate that a half million Japanese compact 
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sedans will be imported in 1987; Honda will build some 
200,000 more in Marysville, Ohio. 

But are these cars really a threat to Detroit? And if so, 
what's the secret? In search of the answers, the PoruLAR 
Science team tested the two newest Japanese compacts 
—the Camry and Stanza—plus an American-made Ac- 
cord and the latest challenger from Europe, the Renault 
Medallion. 

By the first day of the test, we had uncovered one se- 
cret about these cars. The styling may be bland, and color 
choices may be shades of blue or gray, but the engineer- 


+ 


> 


ing underneath the sheet metal is clearly state of the art. 

The French-built Medallion, at first glance, is the most 
commonplace of cars, But like the spare, simple indus- 
trial design that emerged in the 1920s from the Bauhaus, 
the Medallion is well engineered in a quiet, if slightly 
quirky, way. 

The 2.2-liter in-line four generated only 103 horsepower. 
But thanks to its low-speed torque and the Medallion's 
light weight, it enabled the vehicle to sprint to 60 mph in 
11.8 seconds—fast for a family car. And while the engine 
is rough and noisy during full-throttle acceleration, it set- 
tles down at cruising speeds. At 60 mph, the Medallion is 
as quiet as the Honda Accord. 

Like the engine, the brakes of the Renault seem ordinary 
—discs in front, drums in the rear. But they stopped the 
car in 160 feet, and showed only moderate fade during 
testing. 

The Medallion was exceptional in the handling tests. 


Its strut-type suspension and power rack-and-pinion steer- 
ing worked so well that the car glided effortlessly through 
the handling courses. And while the Medallion's ride 
is firmer than that of the Honda or Toyota, it’s not 
uncomfortable—even on Manhattan's pothole-scarred 
avenues. 

Interior room and the driver's view are excellent, and 
both front and rear seats are firm yet comfortable. Only 
the instrument panel is a disappointment. Though it’s func- 
tional, the design and materials just aren't up to the stan- 
dard set by Honda. Still, we liked the Medallion a lot. It 
compares well with its Japanese competition, and it’s less 
expensive. All the Medallion needs now is enough owner 
miles to prove its durability. 

Durability, of course, was one of the things that made 
the original Toyota Camry almost legendary. Now Toyota 
has completely redesigned the car, hoping to make it quicker 

Continued 
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Compact challenge continued 


The Renault Medallion (right) 
proved a champ in PoPULAR SCIENCE 
handling tests. The Toyota Camry 
(lower right) accelerated quickly, 
but its tires hampered its handling 
and braking scores. 


and more luxurious without adding 
any bugs. 

Toyota engineers have developed a 
new twin-cam, four-valve engine for 
the Camry that's so smooth it would 
be perfectly at home in a Porsche. This 
two-liter four brings multi-valve tech- 
nology to the family car at a time 
when Detroit has yet to build a mod- 
ern four-valve engine. 

Thanks to the efficiency of the new 
engine, the Camry was the accelera- 
tion champ of the group, with 0-to-60 
times averaging 10.4 seconds; yet it 
also has the best EPA ratings—27 
mpg in the city; 34 on the highway. 
What these numbers can't reveal is 
how smooth and responsive the engine 
is. At idle or on the turnpike, the 
Camry has a quiet relaxed feel usu- 
ally found only in cars with a V6. 

Other than the engine, though, per- 
formance of the Camry was only av- 
erage. The brakes felt good in daily 
driving, but the car took 176 feet to 
Stop during the track test, a perfor- 
mance we attributed to the car's nar- 
row all-season tires. The same tires 
also contributed to mediocre speeds 
through the handling tests. When 
pushed hard, the Camry's tires slipped 
and squirmed, trying in vain to grasp 
the pavement. While the car wasn’t 
unpredictable or unpleasant, it had lit- 
tle cornering power. 

Of course, Camry buyers aren't look- 
ing for Porsche-style handling. Con- 
sidered as a family sedan, the Toyota 
is nearly perfect. Front seats are wide 
and comfortable, the back seat actu- 
ally holds two adults, and the trunk 
is the biggest in the group. As with all 
Toyotas PoPULAR Science has tested 
recently, the quality of materials and 
workmanship was excellent. 

The major complaint I had with the 
Camry was its automatic shoulder 
belts. I found the electrically powered 
belts infuriating, especially because 
you still have to manually fasten a lap 
belt “for full restraint,” as Toyota says. 


Stealthy Stanza 


Though the test crew dubbed the 
whole group “stealth cars,” the Nissan 
Stanza, with its three-box styling and 
metallic pewter paint, was the stealth- 
iest of all. Indeed, the Stanza is so 

Continued 
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| Real people 
want real taste. 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


© 1987.3. REYNOLDS TOBACCO CO. 11 ma. "tar", 0.8 mg. nicotine av. per cigarette by FTC method. "9 


INTRODUCING SIERRA: 
THE ULTIMATE PICKUP 
FROM GMC TRUCK. 


You demand a lot of your 
possessions. 

To fit your life, a vehicle must do 
more than simply fit in your drive- 
way. Now there's a truck to meet 
your highest expectations — and 
exceed them: Sierra. The ultimate 
pickup from GMC Truck. 

Sierra's aerodynamics give it a 
contemporary profile, with a rakish 
windshield and flush-fitting side 
glass. With sophisticated styling, 
it's designed to be the full-size 
pickup that can go everywhere. 
Select a four-wheel-drive model 


“РМ AN EASY GUY TO SATIS m 
I ONLY WANT THE BEST.’ i 


(with the Insta-Trac system that lets 
you shift conveniently from two- 
wheel to four-wheel drive without 
stopping), and "everywhere" сап 
be almost anywhere! 

Full-size and all-new. 

Sierra features a new standard 
rear-wheel anti-lock brake system 
(operable only in the two-wheel- 
drive mode on four-wheel-drive 
models) to help prevent rear-wheel 
lockup during braking, whether 
your Sierra is empty or loaded. The 
fuel tank is mounted between the 
frame rails. The majority of the 
exposed metal surfaces on Sierra 
are galvanized steel, covered by 
deep-luster basecoat/clearcoat 
acrylic enamel — the same 
advanced painting technique that 


^ 
protects some of the world's finest "4 


automobiles. 
Full-size inside...and outside. 
Sierra is still a full-size truck in — ^ 
the great GMC Truck tradition. Its 
handsomely appointed interior fea- 
tures room for three adults — and ° 
even more shoulder and leg room 
than previous full-size pickups from 


GMC Truck. There's a choice of à 


61/2' short-bed or 8' long-bed 
models. And the spacious long- : 
bed can still accommodate the pro- " 
verbial 4' x 8' sheet of plywood 
between the wheelhousings. 


Full-size power. > 


The amazing 4.3-liter Vortec V-6 
engine is standard (except on 3500 > 
models which feature a standard 
5.7-liter V-8), and imbues 


T 


„2 Sierra with both power and econ- 
* omy. In fact, with the available five- 
speed manual overdrive trans- 
> mission and Vortec engine, a two- 
_ wheel-drive Sierra is rated at an 
,. impressive EPA estimated MPG city 
* 17 and highway 23. Or you can 
have your choice of available V-8s, 
including the powerful 7.4-liter 
(454 cu in) or the 6.2-liter (379 cu 
in) diesel. Electronic fuel injection, 
standard on every gasoline engine, 
> offers instant starting response and 
outstanding over-the-road per- 
formance — all the power you 
> need for full-size jobs, like towing. 
„ In fact, when properly equipped, 
.. Sierra can move up to 19,000 Ibs, 
* including itself, passengers, trailer, 
equipment and cargo. 


ME 


You'll find that Sierra is built to 
be driven, thanks to a new fully 


independent torsion bar front sus- 


pension on 4 X 4 models or a 
newly improved two-wheel-drive 
front suspension. When you take 
the wheel, you'll be driving a full- 
size pickup with handling as 
advanced as its looks. 

4 7 

К T. De J 
QUALITY COMMITMENT PLAN 
And Sierra has a warranty to 

match. Every new Sierra has a 6- 
year/60,000-mile warranty on the 


powertrain and a 6-year/100,000- 


mile warranty on outer-body rust- 
through. See your dealer for the 
terms and conditions of this 


ы над 


limited warranty. 

Built to pass your toughest test. 
If you're satisfied with only the 
best in life, buckle up and visit your 
GMC Truck dealer for a look at the 

new Sierra. (You'll find a listing in 
the Yellow Pages, under “Truck” or 
"Automobile:") 

See the new Sierra for yourself. 
It's everything you expect from a 
GMC truck. And like nothing 
you've ever expected in a full-size 
pickup. 

Unless, of course, you expect 
only the best. 


C3MCcrrucx« 
IT'S NOT JUST A TRUCK 
ANYMORE. 
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Compact challenge continued _ 
bland inside and out that many рео- + 
ple found it hard to warm up to. à pa 


That’s too bad. Despite its appear- 
ance and a conservative engineering 
approach, the Stanza proved to be a 
pleasant, thoroughly competent sedan. 
And equipped as our test car—a fully 


loaded GXE model—the Stanza has 
enough luxury options to sate a Cad- 42 33 3.2 z 
illac addict. 145 118 10.4 А 
Unlike the Medallion and Camry, 178 160 176 
which are new from the ground up, 13 10 m 
Nissan based the new Stanza on the mi 
successful Maxima. The company re- H з 9 is | 
placed the Maxima's V6 with a two- 30.3 329 29.7 4 
liter fuel-injection four, but otherwise К 
the cars are mechanically similar. 4 A 4 
The Stanza had the least powerful EPA FUEL MILEAGE (mpg) 
engine in the group, plus a four-speed Highway .... EE. 27 33 34 
automatic, so I wasn't surprised that City .... 25 21 25 27 
it was the slowest car at the test strip. 3 
But in day-to-day driving, this engine- m 
transmission combination is perfectly TASS 
acceptable. The Stanza can cruise com- | Wheelbase = "un m 1025 TRA le 
fortably at any turnpike speed, and | overall length 1748 177.8 183.2 182.2 
interior noise was the lowest of the | Overall width 66.7 66.5 67.5 63.4 
four cars. Indeed, the Stanza is as huir 279 525 Be wath 562 
ü as * 
Continued | Engine type Inine 4 Incline 4 In-line 4 In-line 4 
Displacement (cu. in. liters) | 119/2.0 120/2,0 132/22 122/2.0 
from the driver's — ratio sa xa зад 9.3:1 $ 
The Renault Medallion left me with a powerful | | Net horsepower e rpm 110 © 5,500 97 @ 5,200 103 & 5,000 115 @ 5,200 d 
4 li h И Net torque (Ib.-ft.) 6 rpm. 114 @ 4,500 114 @ 2,800 124 @ 2,500 124 w 4,400 
—though mixed—impression. It is а wonder- | | Transmission S-speed manual 4-speed automatic | 5-speed manual 5-speed manual 
fully smooth-riding, quiet car, with precise | | Final drive ratio 4.07:1 4.13:1 3.10:1 3.74:1 
handling and a well laid-out cockpit. Unfor- | | Steering рон, rack und ШЫ Power, mk ed N ронса mel ИЧ DER 
tunately, it is also plagued with cheap | | rur diameter (t) ary. End bred bros 
interior materials and suffers the same Front suspension. Unequal lateral arms Ludere Larger pe С struts | 
eu Li cud MEME 
in the machine we tested included a rattling Brakes а оле peeled AME 
catalytic converter heat shield and creaking Curb weight (Ibs.) 2,868 2,770 2,588 2,728 H 
suspension bushings. But there is a spirited уретру s Ee] bran веза n ye t 
irreverence about this car that | find extremely | | Trunk volume (cu. ft.) 13.7 120 152 154 
appealing. If Renault keeps its eye on qual- Base price $14,680 $13,044 $ 9,965 $11,198 
ity, this car could be a hit. Price as tested (less freight) | $14,680 $14,939! $10,913? $12,588? 


_, Buying a Nissan Stanza СХЕ will provide | | Major options: ‘power sun roof and alloy wheels $1,100, A/C $795; ?А/С $766, cruise control $182; А/С $795, AM-FM radio 
its lucky owner with about as much excite- $330, cruise control $205 


ment as a new refrigerator. But for those who 4 
think of cars as transportation appliances, the 
Stanza's unexciting performance and reputa- i 4 


tion for carefree ownership may be just the 
ticket. After all, the Nissan is quiet, roomy, 
efficient, and square—just like a refrigerator. 


PART PRICES (manufacturers' suggested retail) 


The Toyota Camry is an excellent power [жееги атах 1 ud rc fis * 
train in search of a car. The 16-valve fuel- Front shock/strut insert S B 108 та 
Toa i .| EM 1 
ceptona smoothness. And Toyota five-speed | | RMB e ni 2s Hi Be 
manual is a paragon of light, precise shift- Grille 48 107 100 92 
ing. Also in the Camry's credit column is a TEE D 153 1 em 
sophisticated, well-damped suspension. But M 
somehow the engineers got confused, and Кага кыр = ы n 5i 
bolted all this wonderful hardware to a body * Not available. * 
shell with all the styling panache of a late-'60s 
Rambler American. E hili i 1 4 
The Honda Accord LXi was easily my fa- мане... a f 
vorite. Its engine revs smoothly to 6,000 rpm. z * 
The instrumented tests prove it handles and ce ааа, 1 H 5 = | 
stops well, even on its smallish P185/ 70R13 | | Adding ой rum : з В t | 
Michelins. The interior is quiet, and the ride Changing oil 
is substantially better than those of its com- Pesce ме рыр H 5 d В * 
petitors. Finally, all of this is stitched up with Changing radiator hoses 3 3 5 4 
the kind of quality that turns auto makers Changing heater hoses 3 2 4 4 ^| 
green with envy. And now Honda makes it їп | | Сва ШТ а 1 E ы n 


the U.S.A.—Jack Keebler (Ease of service: 5 = excellent, 1— poor) 
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Radio Shaek The Technology Store 


WHERE AMERICA SHOPS FOR THE LATEST IN ELECTRONICS 


Micro-Size X/K Radar Detector 


Low As $20 


Per Month» FAST" Processor 


Reduces False Alarms 


Micronta Road Patrol XK* is a 
performance giant! Dual- 
superhet design and GaAs 
Schottky-barrier front end pro- 
vide superior sensitivity. Sepa- 
rate X and K-band warning 
tones and LEDs indicate un 
With Carry Case, Two Power Cords, tive distance to radar. 12VI 
Visor Mount, Tie-Downs, Hardware пед. gnd. 422-1617 


Not sold where prohibited. Use may be regulated by state or local law 


One-Disk Tandy® 1000 EX With 
Personal DeskMate Software 


599” 


Low As $28 Per Мопіћ + 
Less monitor and platform 


19955 


Lowest Priced 
PC-Compatible 
Computer Made 
In America 


Ready to use! Software package includes word processor, work- 
sheet. Built-in 51/4" disk drive, 256K memory, MS-DOS 2.11 and 
BASIC. Expandable—add memory, modem and more! #25-1050 


Transportable Cellular Phone 
Quickly Converts to Portable 


1199» = 39% 


Mobile antenna and portable plus applicable 
adapter pack extra sales/use tax 


Easy to Transfer from Car to Car 
And Convenient to Carry 


The Radio Shack CT-200 is designed for 
easy installation. Full 3-watt output. #17-1003 
Portable Adapter Pack. Batteries extra. 
#17-203, 119.95 

Handsfree Adapter. #17-501, 69.95 


Wireless Remote Control System 


осше Swen 3995 


Turn lights and appliances on/off from your driveway. Includes 
one receiver module rated at 15 amps resistive, 500 watts. Con- 
trols up to three more optional modules (below). #61-2675 
Appliance Module. Two-prong plug. #61-2681, 12.95 

Universal Appliance Module. Three-prong plug. #61-2684, 13.95 
Lamp Module. On/off control. #61-2682, 12.95 

Wall Switch. With pushbutton override. #61-2683, 12.95 


All Plug 'n Power products are UL listed AC. Transmitter requires battery 


Programmable 20-Channel 
8-Band Scanner 


Low As $20 


Per Months No Crystals 


Required! 


169° 


Realistic? PRO-2011 gives you direct access to over 22,000 fre- 
quencies. Hear police, fire, railway, weather, Ham radio and oth- 
ers. Features scan-delay, lock-out key. #20-118 

Covers: 30-50, 50-54, 138-144, 144-148, 148-174, 380-450, 450-470 and 470-512 MHz 


LCD Benchtop Digital Multimeter 


9995 


Compares with meters 
costing several times 
more. LCD bargraph dis- 
play, transistor analyzer, 
fully autoranging function 
with manual override. 
#22-195 Batteries extra 


У 
| Send for Our FREE 184-Page Catalog 


Mail to: Radio Shack, Department 88-A-120, 
300 One Tandy Center, Fort Worth, TX 76102 


Low As $20 
Per Months 


Your Radio Shack Technology Stores have thousands of items in stock, including electronic 


parts, security accessories, antennas, “how-to” books, tul 


ment, telephone accessories, wire а 


Без, solderi 
cable, batteries and hundreds of hard-to-find it 
*CitiLine® revolving credit from Citibank. Actual payment may vary depending upon balance. 

Prices apply at participating Radio Shack stores and dealers 


ing equip 
The Technology Store™ 


А DIVISION OF TANDY CORPORATION 


OW you сап Tix 


your own broken 
concrete with 


QUIKRETE 


SUPER-STRENGTH 


Vinyl Patcher 


REBATE 


Make your own on 40-Ib. bag 


repairs to concrete 
steps, floors, walks. 
Resurface concrete drive- 

ways. Many other uses. Just add 

water and apply. $2. rebate оп 40-10. bag, 50 
cents on 7-Ib. pail June 15 to August 15, 1987, at 
participating dealers. 


There are special QUIKRETE® products for 
nearly any concrete building or repair project. 


CX 


Order this new 
165-page 
hardback that 
tells you all you 
need to know 
to build and 
repair with 
concrete. 


Complete dozens 
of projects from 

making simple 

Sidewalk 

repairs to 

building a foundation or 
wall. Detailed illustrations — photographs, 
drawings and diagrams — lead you 
Step by step. All necessary tools 
and materials are listed. Available, 
at your home center, hardware or 
building supply. Or send $7.95 to 
QUIKRETE®, RD 1, Box 276, New 
Ringold, PA 17960. 


The QUIKRETE® companies, atianta, GA 30345 


Compact challenge continued 


quiet at 60 mph as the Ford Taurus, 
Oldsmobile 88, and BMW 325e we 
tested recently. 

In the transition from Maxima to 
Stanza, the car traded its rear disc 
brakes for drums. Although we noted 
no fade during testing, stopping dis- 
tances averaged 178 feet, longer than 
we like to see. Handling, too, was only 
average. The car stuck well through 
both fast and slow corners, but it felt 
sluggish, and body roll will probably 
discourage most drivers long before 
the Stanza reaches its limits. At least 
the ride is good: The Stanza can gob- 
ble up the worst pavement New York 
City has to offer, shielding the driver 
and passengers from all but the sharp- 
est bumps. 

Though it won't win any design 
awards, the Stanza is about as func- 
tional as a compact sedan can be. 
Front and rear seats are excellent, and 
the switches and controls are well- 
made and logically placed. The trunk, 
though on the small side, is rectan- 
gular and easy to load. And like the 
Camry and Accord, the Stanza offers 
a folding rear seat back, allowing skis 
and such to be carried inside the car. 


Japanese-American 


Last, we come to the Accord LXi. 
When Poputar Science first tested 
the Accord in December 1977, we 
noted that it "scored especially well 
in categories that can't be objectively 
measured with test equipment." The 
critique continued, “In areas such as 
interior design, versatility, thoughtful 
convenience features, and road feel, 
the Accord was far above the other test 
cars and better than many other cars 
we've recently tested." 

Guess what? After 10 years, little 
has changed. If anything, engineer- 
ing refinements have put the latest 
Honda Accord still farther ahead of 
its Japanese, European, and domes- 
tic competition. 

Honda's edge is provided by engi- 
neers who totally recast the Accord 
every four years using the latest de- 
sign concepts. Take the engine, for 
instance. Its single belt-driven cam 
operates two intake valves and one 
exhaust valve per cylinder, and Honda 
has gone so far as to open and close 
the two intake valves at slightly dif- 
ferent times to broaden the torque 
curve. Although the Accord engine 
isn't quite as smooth or powerful as 
that of the Camry, it's still a cut 
above almost any other four-cyclinder 
— domestic or imported. 

The suspension is probably even 
more advanced than the engine. 
Abandoning the strut-type suspension 
found on almost every other front- 
drive car in the world, Honda uses 
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unequal-length lateral arms and coil 
springs front and rear. 

Honda engineers claim this design 
reduces side loads on the shock ab- 
sorbers, reducing friction and allow- 
ing a softer ride over sharp bumps. I 
was skeptical, but a weekend of driv- 
ing the Accord on the worst roads I 
could find convinced me that Honda 
is right. The wheels of the Accord 
moved almost fluidly over bumps, 
and the car tracked accurately on the 
roughest mountain corners. 

Indeed, the Accord seems to debunk 
the "firm ride equals good handling" 
myth many of us have believed for so 
long. Enthusiasts may complain that 
the Accord's ride is too soft, but it's 
hard to see how stiffer springs would 
improve the car's cornering. 

The handling tests only confirmed 
my experience on winding roads. The 
Accord tied for first with the Medal- 
lion in the high-speed lane change, 
and it was just one mile per hour 
slower than the Renault through the 
low-speed slalom. Likewise, accelera- 
tion, braking, and interior noise lev- 
els were above criticism. 

Subjective evaluations of the Accord 
echoed those of 1977. The low hood 
line provides a panoramic view, and 
the speed-variable power steering is 
finger-tip light at parking speeds, be- 
coming reassuringly firm as the pace 
increases. The pedals, shifter, and 
switches are exactly where you expect 
to find them, and all controls have a 
light, clean feel. Everything from the 
way the doors click shut to the layout 
of the white-on-black gauges seems al- 
most ideal. 

But even the Accord is not perfect. 
The back seat could be larger, and 
serviceability is only average. 

The refinement of the Accord and 
the Camry isn't a matter of luck. The 
real secret is that the cars are revised 
every four years or so, using state-of- 
the-art engineering. In contrast, many 
European and domestic sedans are 
produced pretty much unchanged for 
a decade or more. 

That's not to slight the Medallion 
and Stanza. In a different group, ei- 
ther might have emerged the winner. 
The Medallion is a thoroughly mod- 
ern sedan with a large interior and 
excellent chassis. All it needs is a cou- 
ple of years to prove itself. And the 
Stanza, while unexciting, provides lux- 
ury and refinement along with its con- 
ventional engineering. 

Author's choice 

The Accord is the best family sedan 
sold in the United States. That two- 
thirds of the Accords sold here last 


year were built in Ohio only makes it 
better. 
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„If you think the best way to pay for college is to 
as it off for a few years and join the military, you're 
alf right. 


Because with the New GI Bill, you can join the 
Army National Guard and get a guaranteed minimum 
of $18,000 for college. 

But best of all, you serve two days a month 
and two weeks a деш. Which means you can go to 


school full-time. Right now. On us. 

So the question you have to ask yourself is not, 
can you afford college. 

The question is, can you afford to wait. 

For more information about the Army Guard and 
the New GI Bill, fill out the attached coupon and mail 
itin. Or call 800-638-7600* 


Virgin Islands (St. Croix): 
ult your local phone directory 


NAME 
ADDRESS 


CTYSTATEZIP —— 
US CITIZEN 


AREACODE PHONE - 


SOCIAL SECURITY NUMBER BIRTH DATE 


STUDENT О HIGH SCHOOL C] COLLEGE 
PRIOR MILITARY SERVICE C YES C NO 


AFM 


Army National Guard 


Americans At Their Best. 


Recondition 


the furniture. 


Condition the wood. 


New, improved Formby's* Condi- 
tioning Furniture Refinisher is 
uniquely formulated to help condi- 
tian the wood as you dissolve old 
varnish, lacquer and shellac. 
Formby’s Conditioning 
Furniture Refinisher 
containsa special wood 
conditioner rich in 


=; 


natural wood oils, which penetrates 
deep into the wood fibers to help 
prevent drying and cracking. And 
since Formby’s dissolves the finish 
so gently, you don’t have to 
sand or scrape. 
Trust Homer Formby. 
The best friend your 
wood ever had. 


© I9] Thompson & Formby Inc. 


MAN USES TEETH 
TO FINISH 
BATHROOM. | 


There was still some PVC pipe and Romex wire leftto сис # 
before the bathroom was done. And since the kids snapped 
the hacksaw blade and lost the pliers, there was only one 
thing to do. Rely on the cutting power of aRoughCut™ 
knife with the serrated-tooth blade. The stainless-steel 
teeth easily handled the PVC and Romex, finishing the job 


and saving the day. 


TheRoughCut™ knife can do the same for you — on every- 


thing from heavy rope to sheet metal. 
But don't take our 
word for it. Ask your 
hardware or sporting 
goods dealer about 
RoughCut" knives. 
The double lock- 
back knives with 
razor-sharp teeth. 
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Titanium 
tooth crowns 


Titanium, a lightweight and corrosion- 
resistant metal used mostly in high- 
performance aircraft, now may have 
a far more down-to-earth application: 
dental crowns. In research underway 
at the National Bureau of Standards, 
in Washington, D.C., the first preci- 
sion-cast pure-titanium dental crown 
made in this country has been im- 
planted in the mouth of Dr. Nelson 
W. Rupp, associate director of the 
Paffenbarger Research Center, at the 
bureau. 

“If titanium performs as well as tra- 
ditional gold alloys, it could replace 
these more expensive materials in 
dental restorations, as well as replac- 
ing imported cobalt, chromium, and 
nickel [other materials sometimes 
used in place of gold]," Rupp says. 

Rupp's crown and those being made 
for other volunteer patients will be ob- 
served by the Research Center's sci- 
entists for at least two years. “We are 
interested in learning if the titanium 
crowns fit accurately enough to pre- 
vent recurrent tooth decay. We also 
will be looking for any effect the metal 
may have on gum tissues—and how 
the titanium affects the buildup of 
plaque," he explains. 

Titanium has been used for several 
years in surgical implants, such as 
hip-joint replacements. The metal has 
remarkably good compatibility with 
human soft tissues and bone, and lab- 
oratory tests in artificial saliva show 
it has a corrosion resistance that ex- 
ceeds the performance of nickel, co- 
balt, and chromium alloys. 

Even though titanium implants 
have performed well in the body, the 
metal has been ignored by dental 
manufacturers and researchers be- 
cause they felt it was too difficult to 
cast precisely. Now, a breakthrough in 
titanium casting made by Dr. Rich- 
ard M. Waterstrat, a metallurgist at 
the bureau, promises to make the den- 
tal use of titanium feasible. 

An electric-arc furnace developed by 
Waterstrat uses a water-cooled cruci- 
ble in an air-free environment to melt 
and cast pure titanium, cireumventing 
the metal's tendency to become brit- 
tle when melted in the presence of ox- 
ygen and contaminants. 

While titanium crowns currently 
are being cast in Japan and Switzer- 
land, National Bureau of Standards 
researchers say they have achieved a 
smoother surface finish by using a spe- 
cially developed zirconia-based mold 
material. us 


M. 


*.. 


t. 


4x 


€ 


v 


e 


> 


Voices from The Other Side 


Now you can get the Russian side direct from Russia. Tune in on Afghanistan. Or get the latest from Libya. Get it 


in English or native languages, all for DAK's breakthrough price of just 549°. Wow! 


Drew Kaplan 

It's awesome. Tune in the world's ideas 
from where they come. Listen to the 
Russians talking about America (yuk). 

Hear the Canadian side of trade dis- 
putes. And, get the local views from vir- 
tually every country in the world. 

This new 10 band miracle radio pulls 
in Short Wave stations from all over the 
world. Within 5 minutes of opening the 
box, | had listened to Radio Moscow in 
English and Radio Cuba in Spanish. 

There are countless broadcasts in doz- 
ens of languages. So, if you speak a 
foreign language, now you can enjoy 
broadcasts in almost any language. 

But, don't worry. Virtually all stations 
broadcast in English for many hours a 
day. And in addition, you'll have AM and 
FM stereo (stereophones are included). 

This one pocket sized radio will pro- 
vide an almost endless number of radio 
broadcasts from all over the world, for 
you to enjoy and learn from. 

It's really exciting to hear England's 
views of what's happening in America 
and also, what's happening in Europe. 

The English have a very cosmopolitan 
view of the world and l've really been 
enjoying their commentaries. 

| can't say I've enjoyed some of the 
broadcasts I've heard from some non- 
friendly countries. 

But, other than the total frustration 1 
feel that anyone would believe these 
people, it's almost addicting to listen to 
these would be world conquerors. 

WHAT SHORT WAVE IS 

You'll enjoy some of the best sound- 
ing FM stereo you've ever heard from 
this remarkable radio. Its circuitry is ex- 
tremely advanced. And, you'll receive 
great sounding AM as well. 

But, it's the 8 bands of shortwave that 
make this 6%” X 3%" X 174" radio re- 
ceiver really unique. You'll use its built- 
in, rich sounding speaker or the included 
stereophones to tune in the world. 

Short Waves have the remarkable 
property of being able to cover great dis- 
tances by using an invisible layer in the 
upper atmosphere to 'bounce' radio sig- 
nals back and forth to reach the earth. 

This wave-range (10-100 meter wave- 
length) is therefore highly significantfor 
all sorts of telecommunications in widely 


V separated locations, such as: Aeronauti- 


cal, Maritime, National Broadcasting, 
Amateur and Commercial Traffic. 

With this receiver you can pick up a 
great number of transmissions over dis- 
tances that cover thousands of miles. 

This world-wide reception is especial- 
ly fascinating for those of us who are 
interested in other cultures, in straight- 
from-the-source news, in learning lan- 
guages, exotic music, world affairs as 
viewed from angles of other cultures, 
and for those living abroad who want to 
keep in contact with their home country, 
in their own language or in English. 

There are about 850 Short Wave radio 
transmitters designed for international 
operation, and another 600 for regional 
or local use. 

Only Short Wave gives you the world 


at the turn of a knob. And it's only pos- 
Sible because, by bouncing off the outer 
atmosphere layer, called the F-layer 
stations can broadcast around the curve 
of the earth. So, you don't receive Short 
Wave as a straight signal, you receive a 
signal reflected from space. 

The F-layer is located between 130 to 
300 miles above the earth, depending 
upon the time of day or night, the season 
and the latitude of the earth. 

Also, a Short Wave broadcast may 
make several ‘hops’ between the earth 
and atmosphere before it's received. 

Frankly, you'll find the quality of the 
broadcasts will vary. Sometimes they'll 
be crystal clear, and other times the 
volume will vary as you listen. 

So, if you want FM stereo quality all 
the time, the Short Wave medium isn't 
for you. But, you'll miss out on some of 
the most exciting broadcasts. 

Short Waves can literally travel around 
the world giving you access to broad- 
casts from almost any country. 

ALL THE VIEWS 

Imagine the thrill of sitting in your li 
ing room and listening to a live broad- 
cast from Moscow. Imagine hearing the 
Argentinian view of the Falklands War. 

During the Chernobyl affair you would 
have heard broadcasts from all the neigh- 
boring countries. 

When you hear the news that the Rus- 
sians don't like our arms proposals, wait 
till you hear what they are saying. You'll 
gain insights into the mentality of all the 
cultures of the world. 

From South America, to Africa to Eur- 
ope, you'll listen to broadcasts as easily 
as you listen to AM radio. 

Of course, the quality won't always be 
perfect, but there's nothing complicated 
to tuning in to short wave. 


There's a large easy to read vertical 


dial with all 10 bands. Switch to any band 
and turn the dial. A tuning LED shows 
when you have a station tuned in. That's 
all there is to listening to Short Wave. 

For FM stereo and AM, tuning is iden- 
tical. But, there's a Stereo LED as well. 

It operates on 3 AA batteries (not 
included) or a 4.5V DC adaptor (not in- 
cluded). It's made by Emerson and back- 
ed by their limited warranty. 

VOICES FROM THE WORLD 
RISK FREE 

From South Africa to Singapore to 
East Germany or Egypt, you'll get a new 
perspective of the cultures of the world. 
Plus, you'll be entertained by the world's 
music when you tune in on Short Wave. 

Of course, in time of world crisis (God 
forbid), short wave has all the details. 
Gone are the days when it took a room 
full of equipment to receive these in- 
credible broadcasts. Now you'll have 
the world's information in the palm of 
your hand. 

If you're not 100% satisfied, simply 
return it in its original box within 30 days 
to DAK for a courteous refund. 

To order Emerson's 10 Band Short 
Wave, AM, and FM Stereo Radio com- 
plete with Stereophones, Carrying Strap 
and Soft Carrying Case risk free with 
your credit card, call toll free or send 
your check for DAK's world breaking 
price of just $49% ($3 P&H). Order No. 
4839. CA res add tax. 

| tuned in fascinating stations within 
minutes. But, we'll include a booklet that 
will help you find specific stations in 
specific countries all over the world. 

You'll be amazed at the incredible 
wealth of information and entertain- 
ment that can be yours for just $4990, 
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Call Toll Free For Credit Card Orders Only 
"x Hours А Day 7 Days A Week 
900-325-0800 

For Toll Free information, Call @AM-5PM Monday-Friday PST 
Technical Information. . . .1-800-272-3200 
Any Other Inquiries. 800-423-2866 
8200 Remmet Ave., Canoga Park, CA 91304 


Dear Customer, From Drew Kaplan 


Bad News For Escort " 


Escort has ignored DAK's second, one-on-one Maxon versus Escort radar challenge. And frankly, I'm fighting mad. | suppose 


they have a right to ignore me. But after referring to my challenge as only an "advertising gambi 
detector an off-shore, primitive, and bottom-end unit, Id think they'd be glad to wipe us out in a head to head duel to the death. 
But, I'm really mad for two other reasons and | think that you may be as fascinated by them as | am. 


Mad Reason 1. Road and Track Mag- 
azine held an independent general radar 
detector test in their September 86 issue. 

As far as | can see, Maxon beat Passport 
in Uninterrupted Alert, and Passport beat 
Maxon in Initial alert. Now to be fair, 
neither of us seem to have beaten the 
other by even 2 seconds at 55 miles per 
hour. So, we didn’t win or lose by much. 

And, Maxon's $999 detector was test- 
ed against the $295 Passport, not the 
$245 Escort we challenged. What's in- 
teresting is that Road and Track had nice 
things to say about Passport and even 
about Escort, which wasn't even included 
in the tests any more. 

Now, if you've been following DAK's 
challenge, you know we've only been 
challenging Escort. If you've read Road 
and Track's tests, you'll be amazed when 
you read Boardroom Reports, which I've 
reprinted for you to the right. What's 
really interesting is that it's exact 
same person in both publications. 

Actually, Maxon did extremely well. 
Road and Track only used 'over hill' and 
'around curve' tests because on straight- 
aways the differences weren't worth 
describing. (Imagine that!) 

It's just as I've said in my challenge. | 
don't think there's much difference be- 
tween Maxon's and Cincinnati's Radar 
detectors when it comes to sensing radar. 

THE CHALLENGE GROWS 

In view of the opinions stated in the 
article in Boardroom Reports about the 
$245 Escort, DAK hereby adds the $295 
Passport to our challenge. 

Mad Reason 2. Did you ever hear 
about the cure for dandruff that was 
developed in the middle-ages? It was 
the guillotine. And frankly, | think you 
should be aware of Cincinnati Micro- 


wave's advertising cure for the Rashid 
VRSS Collision Avoidance System. 
The Rashid VRSS system, as described 
in Popular Science magazine, January 
1986, sends out a radar signal on the K 
band ahead of your car. The good part is 
that it can help you avoid running into 
things higher than your front bumper. 
The bad news is that since it operates on 
K band, it sets off radar detectors. 
Well, hats off to Cincinnati Micro- 
wave. l've tested the Passport against 
the Rashid unit and, as usual, they have 
done a splendid job. While every other 
detector | tested, including Maxon's, was 
driven crazy, theirs didn't utter a peep. 
But then, my Maxon hasn't uttered 
any peeps lately either and let me tell 
you why. | was on my way to the Far East 
tovisit Maxon, so | asked Tom, a manager 
at DAK, to purchase and test the Rashid. 
Well, did 1 ever hear from him. First 
the unit cost $558 plus about $100 to 
install. Then buying it and finding some- 
one to install it took almost a month. 
But the real reason he was unhappy 
was that the recommended method of 
installation involved cutting a 672" hole 
in the front grill of his neat new car. 
Well, much to my wife's chagrin, it's 
now installed in her station wagon. 
After installation, it has to be set by an 
installer. He drives between 15 and 30 
miles per hour toward a solid object. 
When the installer thinks he's reached a 
safe stopping distance, he adjusts the 
warning alarms to sound. Then in the 
future, when a similar distance is reached, 
lights will flash and an alarm will sound. 
Of course, if you accelerate too quick- 
ly into a lane behind another car the 
same alarms can go off. 
And, | haven't figured out what to do if 


and calling Maxon's radar 


there's a dog in the road, dirt on the 
radar sensor, or how to compensate for 
the different stopping distances encoun- 
tered on dry, wet, icy or snowy roads. 

MOST IMPORTANT PART 

Speaking of advertising gambits, in 
virtually every magazine | pick up, I've 
been seeing Cincinnati's Bad News for 
Radar Detector ads spelling out the ob- 
solescence of all other detectors. 

If it's such an important feature that 
distinguishes them from us, there had 
better be some of these devices on the 
road, or Cincinnati Microwave's credibil- 
ity may just be on the road as well. 

I will add $10,000 to my Escort/ 
Passport challenge if Cincinnati Micro- 
wave can prove that there are even 1000 
Rashid units on the road anywhere in 
the U.S. Oh heck, I'll add $5000 if they 
can even find 500. (And, look at this.) 

NOTE: There are several other poten- 
tial collision avoidance systems on the 
drawing boards and each may have a 
DIFFERENT FINGERPRINT. 

So, If you're a current Escort or Pass- 
port owner, | suggest that you find out 
how many Rashid units there are and 
what Cincinnati Microwave will do about 
the 'other' units before you pay $$$ to 
have your current detector upgraded. 

Besides, with over 3,000,000 square 
miles in the U.S., even 1,000 units would 
work out to less than one unit for every 
3,000 square miles. 

If a major car company successfully sells 
acollision avoidance system, then Maxon 
will be ready. But, the car companies 
currently can't even get consumers to 
pay $200 for air bags. So, you decide. Is 
it significant, or an advertising gambit? 

Below is the NEW version ofthe chal- 
lenge. Escort, a reply please! 


A $20,000 Challenge To Escort 


Let's cut through the Radar Detector Glut. We challenge Escort & Passport to a one on one Distance and Falsing 


‘duel to the death’ on the highway of their choice. If they win, the $20,000 check pictured below is theirs. 


By Drew Kaplan. — 

We've put up our $20,000. We chal- 
lenge Escort to take on Maxon's new 
Dual Superheterodyne RD-1 $99% radar 
detector on the road of their choice in a 
one on one conflict. 

Even Escort says that everyone com- 
pares themselves to Escort, and they're 
right. They were the first in 1978 to use 
superheterodyne circuits and they've got 
a virtual stranglehold on the magazine 
test reports. 

But, the real question today is: 1) How 
many feet of sensing difference, if any, is 
there between this top ofthe line Maxon 
Detector and Escort's or Passport's? And 
2) Which unit is more accurate at inter- 
preting real radar versus false signals? 

So Escort, you pick the road (contin- 
ental U.S. please). You pick the equip- 
ment to create the false signals. (Don't 
forget our $10,000 Rashid challenge). 
And finally, you pick the radar gun. 

Maxon and DAK will come to your 
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. . Challenge Continued 


highway with engineers and equipment 
to verify the results. 

And oh yes, we'll have the $20,000 
check (pictured) to hand over if you beat 
us by more than 10 feet in either X or K 
band detection with the Escort, or by 2 
seconds at 55mph with the Passport. 

BOB SAYS MAXON IS BETTER 

Here's how it started. Maxon is a mam- 
moth electronics prime manufacturer. 
They actually make all types of sophis- 
ticated electronic products for some of 
the biggestU.S. Electronics Companies. 
(No, they don't make Escort's). 

Bob Thetford, the president of Maxon 
Systems Inc., and a friend of mine, was 
explaining their new RD-1 anti-falsing 
Dual Superheterodyne Radar detector 
to me. | said "You know Bob, | think 
Escort really has the market locked up." 
He said, “Our new design can beat theirs”. 

So, since I've never been one to be in 
second place, | said, “Would you bet 
$20,000 that you can beat Escort?” And, 
as they say, the rest is history. 

By the way, Bob is about 6'9" tall, so if 
we can't beat Escort, we can sure scare 
the you know what out of them. But, Bob 
and his engineers are deadly serious 
about this 'duel'. And you can bet that 
our $20,000 is serious. 

We ask only the following. 1) The public 
be еа to watch. 2) Maxon's Engin- 
eers as well as Escort's check the radar 
gun and monitor the test and the results. 

3) The same car be used in both tests. 
4) We'd like an answer from Escort no 
later than July 31, 1987 and 60 days 
notice of the time and place of the con- 
flict. 5) If Escort can prove that there are 
1,000, or even 500 Rashid units in oper- 
ation, we will present them with the ap- 
propriate $10,000 or $5,000 check at 
the beginning of the conflict. And, 6) 
We'd like them to come with a $20,000 
check made out to DAK if we win. 

HOW'S THIS FOR FAIR 
innati Microwave will be deemed 
the winner and given the check if either 
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Escort beats Maxon by 10 feet in both 
uninterrupted and initial alerts, OR if 
Passport beats Maxon by 2 seconds at 
55mph in both uninterrupted and initial 
alerts. So, DAK wins only if we beat both 
Escort and Passport. 

A tie will exist only if both the $295 
Passport and $245 Escort fail to beat 
Maxon's $99% Dual Superheterodyne 
RD-1 Radar Detector. 

SO,WHAT'S 
DUAL SUPERHETERODYNE? 

Ok, so far we've set up the conflict. 
Now let me tell you about the new dual 
superheterodyne technology that lets 
Maxon leap ahead of the pack. 

It's a technology that tests each sus- 
pected radar signal 4 separate times 
before it notifies you, and yet it explodes 
into action in just 1/4 of one second. 

Just imagine the sophistication of a 
device that can test a signal 4 times in 
less than 1/4 of one second. Maxon's 
technology is mind boggling. 

But, using it isn't. This long range de- 
tector has all the bells and whistles. It 
has separate audible sounds for X and К 
radar signals because you've only got 
about 1/3 the time to react with K band. 

There's a 10 step LED Bar Graph Meter 
to accurately show the radar signal's 
strength. And, you won't have to look at 
a needle in a meter. You can see the Bar 
Graph Meter with your peripheral vision 
and keep your eyes on the road and put 
your foot on the brake. 


So, just turn on the Power/Volume 
knob, clip it to your visor or put it on your 
dash. Then plug in its cigarette lighter 
cord and you're protected. 


And you'll have a very high level of 
protection. Maxon's Dual Conversion 
Scanning Superheterodyne circuitry 
combined with its ridge guide wideband 
horn internal antenna, really ferrets out 
radar signals. 

By the way, Escort, we'll be happy to 
have our test around a bend in the road 
or over a hill. Maxon's detector really 
picks up ‘ambush type’ radar signals. 

And the key word is 'radar', not trash 
signals. The 4 test check system that 
operates in 1/4 second gives you ex- 
tremely high protection from signals from 
other detectors, intrusion systems and 
garage door openers. 

So, when the lights and X or K band 
sounds explode into action, take care, 
there's very likely police radar nearby. 
You'll have full volume control, and a 
City/Highway button reduces the less 
important X band reception in the city. 

Maxon's long range detector comes 
complete with a visor clip, hook and 
loop dash board mounting, and the power 
cord cigarette adaptor. 

It's much smaller than Escort at just 
3Y" Wide, 4%" deep and 172" high. But, 
it is larger than Passport. It's backed by 
Maxon's standard limited warranty. 

Note from Drew: 1) Use of radar de- 
tectors is illegal in some states. 

2) Speeding is dangerous. Use this 
detector to help keep you safe when you 
forget, not to get away with speeding. 
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CHECK OUT RADAR YOURSELF 

RISK FREE 
Put this detector on your visor. When 
it sounds, look around for the police. 
There's a good chance you'll be saving 
money in fines and higher insurance 
rates. And, if you slow down, you may 
even save lives. 

If you aren't 10096 satisfied, simply 
return itin its original box within 30 days 
for a courteous refund. 

To get your Maxon, Dual Superheter- 
odyne, Anti-Falsing Radar Detector risk 
free with your credit card, call toll free or 
send your check for just $99% ($4 P&H). 
Order No. 4407. CA res add tax. 

Special Note: Now 
that we're challenging 
Passport, we've added 
an optional suction cup 
windshield mount and 
extra coiled power cord. 

(Sorry we can't afford to 
throw them in for free.) 
They're just $5® ($1 P&H) Or. No. 4800. 

OK Escort, it's up to you. We've got 
$20,000 that says you can't beat Maxon 


on the road. Your answer, please? 
Escort and Passport are registered trademarks of C 
Rashid VASS, and Rashid Radar Safety Brake are regi 


of Vehicle Rader Safety Systems, Inc. 
INDUSTRIES 
ING. 


Call Toll Free For Credit Card Orders Only 
24 Hours A Day 7 Days A Week 
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The Remote Blowout Continues 


Remote, Remote 


Control 


Now you can have wireless remote control of your X10 system from anywhere in or around your home. Now you can 
turn on lights as you approach your home in your car, or adjust the brightness of your dining room chandelier as you sit at 
the table. It's compatible with all other X 10 controllers and modules. And, wait till you see DAK's breakthrough prices. 


has been with Control Consoles, Timers 
and even Telephone Controllers, it has 
now gone Hand Held Wireless. 

As you can see in my hand (to the left), 
or flying over my home (above), a new 
hand held RF radio controlled ultimate 
console now exists to set you free. 
You'll actually be holding remote con- 
trol for your entire home in your hand. 
Just touch a rocker switch to turn on or 
off any lamp or appliance you choose. 

There's even 096 to 10096 dimming. 
There are 8 buttons, plus, a switch that 
lets you select another 8 (more later). 

Just imagine the freedom of sitting on 
your patio as it gets dark. Just touch a 
button and your patio or yard lights will 
jump to life. If you'd like to view the 
stars, just switch off the lights. 

It's very romantic under the stars. In 
fact, it's very romantic in the living room 
or bedroom as you remotely dim the lights. 

It's also a safety/security device as 
well. If you hear a noise, a button in your 
hand turns on the lights. 

As you drive up to your home at night, 
just touch a button to turn on your front, 
side or back yard lights. You'll never 
have to be in the dark again. 

And, if you connect a siren to a module, 
this wireless remote becomes a portable 
panic button that goes where you go. 

WIRELESS REMOTE EXPLAINED 

The handset generates radio waves 
that won't bother your TV or FM, but will 
activate its matched plug-in receiver. 

The receiver (which is also a plug-in 
appliance module), then translates the 
button you've pushed into control codes 
for ALL the X10 modules in your home. 

So, using this remote is basically the 
same as using any ofthe wired consoles 
that I'm about to describe. One receiver 
will operate up to 8 different modules. 

If you have two receivers, a front pan- 
el switch lets you select a second 8 


By Drew Kaplan 
Forget wall-bound switches. Imagine 
walking freely around your home, turn- 
ing lights and appliances on and off. 

Look out of a window and turn on your 
back yard lights. Dim the lamp at the 
other end of the room. Or, turn on the liv- 
ing room lights as you come downstairs. 

This instant remote control system 
consists of inexpensive space age con- 
trol modules and command centers, and 
it simply plugs-in in seconds. 

It actually uses your existing house or 
office wiring. And if you can plug in a 
lamp, you can plug-in this system. 

It's exciting. Just imagine effortlessly 
retrofitting your home or office for remote 
control without ever running a single wire. 


NOW IT'S REALLY REMOTE 
As sophisticated as the X10 system 


modules. So, from the handset, you can 
operate up to 16 different modules. 


HERE'S HOW X10 WORKS 

As you push each button on the com- 
mand consoles, a powerful but silent 
encoded signal is sent down its AC cord 
into your home or office wiring. 

This safe, silent encoded signal, travels 
throughout your electrical system. And, 
it won't disturb your TV or your FM. 

It can even reach your unattached 
garages, barns, sheds and even your 
pool light, porch lights and yard lights. 

Wherever you want to control a light 


or appliance, all you have to do is plug in 
one of the system's controller modules. 


Each module has a rotary dial num- 
bered from 1 to 16. Just dial in a number 
to match one of the 16 numbered but- 
tons on any of the control consoles. 

Then, just plug the module into the 
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. ..Remote Continued 
wall and the lamp or appliance into the 
module for instant remote control. 
Important note: You will still have local 
control of all your lights and appliances 
by just using their normal switches, even 
though they are plugged into modules. 

Each module actually senses when 
you turn the controlled unit's switch and 
automatically relinquishes control. 

There are separate modules for lamps 
that have full range dimming capability 
from 0% to 100%, and handle up to 300 
watts. There are appliance modules that 
have no dimming but can handle up to 
500 watts, or 1/3hp motors. 

And, there are even light switch mod- 
ules that have both full dimming and 
500 watt capability which you can put in 
instead of your present wall switches. 

You can move the modules from place 
to place or change their code numbers 
in seconds. And of course, if you move, 
your system goes with you. 

SOME NEAT IDEAS 

You can set several modules to the 
same number so that the front and rear 
lights can come on together. 

Or, you can set all the lamps in a room 
to come on and even dim together. 

In my photography studio, | constantly 
have to turn on and off the lights. With 
this remote, | can do it from the camera. 

1 can turn the lights on in the garage 
as | walk toward it. And, | can turn on our 
bedroom lights as | walk upstairs. 

You're sure to want a module in your 
dining room. Eating by subdued light is a 
real pleasure. And remember, not only 
do you get full remote control, you get 
096 to 10096 brightness control. 

It's like getting free dimmers thrown 
in with your remote control. Use it for 
bedside lamps, swag lamps, ceiling lights, 
track lights and garage lights. 

And, you'll automate your fans, coffee 
maker, humidifiers and crock-pots. 


QUITE A SYSTEM 

As you get into bed tonight, think about 
what you'd do if you heard a noise out- 
side or downstairs. Just push a button. 
Think about how nice dimmed lights 
would be in your bedroom or living room. 
If you're at all like me, you'll love all 
the 'plug-in' things you can do with the 
new improved wired and wireless X10 
Remote Control System. It's backed by 

X10's standard limited warranty. 

THE COMMAND CONSOLE 

Imagine that you're watching TV. You 
can dim the lights from your easy chair. 


If you hear a noise, touch a button and 
your outside flood lights jump to life. 
It's all easy when you have this top of 
theline Command Console, shown above, 
Sitting next to you. It can let you control 
up to 16 different lights and appliances. 
You can turn each on or off. You can 


AC line and any modular phone jack. 
Then just call your regular phone num- 
ber, hold up its 'beeper controller', give 
your 3 digit code, and start controlling. 
And, if you own a second home, now 
you can activate pipe heaters or 'switch 
on’ the house so it's warm or cool and lit. 


dim or brighten lights. And look at this, 
you can turn all your controlled lights on 
or off for instant security with the ‘All On" 
and ‘All Off buttons on the console. 

You can even move it from room to 
room because its total installation con- 
sists of simply plugging it in. 


MINI CONTROLLER 

Here's an easy way to have a console 
wherever you want. This inexpensive 
console will let you control up to 8 mod- 
ules exactly like the controller above. 

There are 4 buttons plus the ‘All On’, 
‘All Off', ‘Dim’ and ‘Bright’. To access 4 
more, just slide the '1-4' switch to '5-8'. 
For just $9%, it's console heaven. 

THE TIMER 

This sophisticated electronic brain 
can perform 32 tasks. Just plug it in. 

Select the module number you want 
to control, then decide if you want the 
controlled device to come on or off. 

If you only want something to happen 
once, just push the ‘Once’ button. 

There is a 'Daily' button that lets any- 
thing you've programmed occur every day. 

There's a 'Security' button. You can pro- 
gram lights and radios to give your house 
a lived-in look when you're away. 

With The Timer, you can set your win- 
dow air conditioning to come on an hour 
before you return from work. 

Or, you can have your porch lights 
come on so you'll never enter a dark 
house. And, you can set your hall light to 
come on at 11PM and off at 6AM. 

Special Note: Just put in a 9V battery 
and your program memory will be pro- 
tected from power failures. 

TELEPHONE CONTROL TOO 

You can even phone home and con- 

trol anything. Just plug it into both your 


ULTIMATE REMOTE CONTROL 
RISK FREE 

It's simply thrilling to use. It's security. 
It's convenience. And, it's fun. 

If you aren't 10096 satisfied, simply 
return any component to DAK in its orig- 
inal box within 30 days for a refund. 

To order Any Combination of Com- 
mand Consoles, and Modules, call toll 
free, orsend your check as shown below. 

Order any combination of Command 
Consoles and modules you desire. 

1)The Hand Held Wireless Remote 


_ plus Receiver- Lets you control 8 dif- 


ferent modules with one receiver, or buy 


| two sets oftransmitters/receivers. You'll 


have two handsets and each will be able 
to control up to 16 different modules. 


= On/Offand Dim. Just$49* ($3 РЕН) per 


receiver/transmitter set. Order No. 4712. 

2)The Control Console-Lets you con- 
trol up to 16 different modules, On/Off/ 
Dim/AIl On/AII Off. Just $199 ($2 P&H). 
Order No. 4622. 

3)Mini Controller-Lets you control 8 
modules. On/Off/Dim/AII On/AII Off. Just 
$9% ($2 P&H). Order No. 4713. 

4)32 Event Clock Timer-Lets you con- 
trol 8 modules. Also acts as a command 
base plus sleep and security extras. Just 
$26% ($2 P&H). Or. No. 9777. 

5)Telephone Responder-Phone home 
and control 8 devices. It's also a base. It's 
just $39% ($3 P&H). Order No. 9778. 

6)Lamp Module-Controls/Dims lamps 
up to 300 watts plugged into walls. Just 
$9* ($1 P&H). Order No. 9779. 

7)Wall Switch Module-Controls/Dims 
lights now controlled by wall switches. 
500 watt capacity. Just replace your wall 
Switch with this automated module. Just 
$12% ($1 РЕН). Order No. 9780. 

8)Appliance Module-Control stereos, 
TVs, or anything with motors. 15 amps, 
500 watts, 1/3hp rating. Just $10% ($1 
P&H). Order No. 9781. 


24 Hours A Day 7 Days A Week 
ss  M-800-325-O800 
For Toll Free Information, Call GAM-5PM Monday-Fric 
Technical Information. . . 1-800-272-3200 
Any Other Inquiries. -800-423-2866 
8200 Remmet Ave., Canoga Park, CA 91304 


Persuasive Presenter Close-Out 


For business presentations, family outings (even in the kitchen or bedroom) or copying STEREO tapes, Citizen's 


TONE 


new One Piece AC/DC Stereo VHS Video Cassette Player with built-in high resolution 5” color monitor, lets you 
have it all. This is an industrial business product, but at РАК close-out price, now it's great for home use too. 


By Drew Kaplan 
It's movies on the move. Now you can 

watch movies or show sales presenta- 

tions anywhere, totally hassle free! 

On your desk, in your car, on an air- 
plane or in the mountains, this industrial 
presentation system will instantly pro- 
vide superb video and audio quality. 

Forget hooking up components. Forget 
cables. Forget being locked to an AC 
plug. In fact, forget setup at all. 

In your office, in your bedroom or in 
your camper, just put in a VHS video 
cassette and start watching. Citizen's 
complete presentation/entertainment 
system unlocks video for you instantly. 

Whether you're presenting a sales 
message to a prospective customer, 
working on your car in the garage or 
lying in bed, this hassle free system in- 
stantly plays your VHS tapes. 
It's small enough to place under an 
airline seat. It's small enough to sit on 
the corner of a customer's desk. Yet, it's 
big enough to tell your full story. 


a — 

Athome, you can carry it from room to 
room. Why be tied down to one room to 
watch tapes. It'S as easy to carry as a 
briefcase. Cook in the kitchen or relax on 
the patio. This rugged industrial system 


is made to be on the move. 
RIGHT MOVES 


You can be confident of the industrial 
rugged dependability of this new Japan- 
ese made, video presentation system 
from Citizen Business Machines. Citizen 
made it to compete with presentation 
systems in the $1,000 range from com: 
panies like DuKane®, and Panasonic®. 

When it was developed, Citizen never 
dreamed this industrial system would 
sell for DAK's close-out price. 

Imagine, a video presentation system 
designed to be tough enough for con- 
tinuous use in library media centers (the 
headphones are included) and industrial 
training departments. 

Consider the engineering that allows 
this unit to be dragged from meeting to 
meeting by salesmen, investment bank- 
ers or training directors. Citizen built 
these systems to withstand the rigors of 
years of heavy use. 

So, use it all day to demonstrate your 
products at a trade show. And then, take 
it back to your hotel room at night so that 
you can curl up with a good movie. 

USE IT ANYWHERE 
Plug in its included AC cord the minute 
it arrives and you'll be watching video in 
seconds. There is absolutely nothing to 
hook up. There's nothing to set up. It's 
ready to use right out of the box. 

But, what if you can't plug it into AC? 
Well, Citizen had a Lead Acid battery 
pack (good for only 150 charges) and 
Car Cord they offered for $150. DAK 
rejected the accessories and we've put 
together a very special bonus. 

For just $699 look at what you get! 
You get a 12V NiCad battery pack good 
for 1000 charges. You get a padded bat- 
tery bag. And, you get a charger. If that's 
not enough, you also get a car cord. So 


for just $699», you can use this incred- 
ible video presentation/entertainment 
system wherever you like. 


And speaking of places | like, the back 
seat of the car is great for my kids. Now 
for long drives, | just give them a movie 
and they are entertained for hours. 
DREW'S VIDEO WEREWOLF 

So what does a werewolf have to do 
with video? Well, | had real trouble nam- 
ing Citizen's system. If | had only called 
it Persuasive Presenter, it would simply 
be perceived as a business product. 

And frankly, it's become my family's 
favorite video source. Even my 9 year old 
son simply carries this 22 pound won- 
der into his room to watch movies. 

So, a Video Werewolf is a business 
product by day as it teaches, sells and 
demonstrates, and then it transforms into 
anentertainment product for you at night, 
onthe weekends, and on vacations. And, 
if you have a second home, wow! 

But, can you see a U.S. Government 
Agency trying to explain the purchase of 
a Video Werewolf? 

So, no matter what | call it, you can 
callita Citizen VCP-5MU. Whata boring 
name for such an exciting breakthrough! 

THE BUSINESS OF IT ALL 

It's true. | walked into my investment 
banker's office and he had two video 
cassettes on his desk. He said, “I'm going 
to watch them in the conference room". 
. . -Next Page Please 
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. . Presenter Continued 
Well, most companies have video in 
their conference rooms. But if your con- 
№ ference room is anything like DAK's, it's 
| often booked so you can't get in. 

Now you can watch tapes in your office 
between phone calls or with visitors. 


SALESMAN'S WONDER 

From the boardroom to the selling 

4 floor, this machine demonstrates all an- 

gles of your product or service and de- 

% livers your message. And boy, does it 
capture your viewer's attention! 

You'll achieve a tremendous impact 

when you show a product in action on 

video, rather than showing a catalog 

sheet. Video is a powerful persuader. 

On the road, this 22 pound briefcase 

Size sales tool is so portable and easy to 

use, you won't want it left behind. 


| When you walk into a prospect's office, 
you can have the tape ‘rolling’ in seconds. 
So, you'll have your prospect's attention 
S. instantly and the video will present your 
product or service IN ACTION. 
More and more retailers are using 
video. It's called point-of-sale market- 


ing. From the lipstick counter for cus- 
tomer-stopping 'How To' apply makeup 
videos to fashion shows on video, cus- 
tomers will stop to look. 

Forget repetitive sales presentations. 
With video, you do itonce. You can polish 
it. You can refine it. And then you sell. 

TRAINING DIRECTOR'S ANSWER 

From safety films to sales training, 
everything is available on video. Now 
you can bring the video to the produc- 
tion line, the lunch room or a spare office. 

You can train in groups. You can train 


L| individually. And, you can send this 22 


pound trainer home with the trainees. 
There's nothing like seeing how things 
are done. From forklift driving skills to 
assembly techniques, video is the ideal 
training medium. And, its ease of use 
makes this the ideal training aid. 


TT 
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EDUCATION 

In learning centers, libraries and class- 
rooms, the AV department will be thrill- 
ed with these heavy duty machines. 

After all, who's tougher on machines 
than kids. With this video system, and 
its included headphones, you can line 
10 of them up and have individual in- 
struction. Or, use the powerful built-in 
speaker for groups. 


With Citizen Business Machine's rug- 
ged system, you can effortlessly move 
video from room to room without worry. 

Since there are NO wires to connect, 
you can have video in seconds. And you 
won't need an AV specialistto help each 
time the video has to be set up. 


IMPORTANT NOTE 
For large groups or copying tapes, 
Citizen has provided both stereo audio 
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and video outputs. So, you can connect 
this presentation device to any size video 
monitor or even projection TV. 

For individual presentations, for small 
groups or even large auditoriums, this is 
the one system to usel. 

UNENDING USES 

For giving seminars, for use in hospi- 
tal rooms orfor insurance training, you'll 
have video wherever you wish. 

It's particularly useful in doctor's offices 
because there's so much information 
coming in for doctors on video. And, for 
patients, there are many educational 
tapes available on various procedures. 
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For real estate it's a natural. You can 
take video ‘Walk-Throughs’ right to cli- 
ent's living rooms. If you were a client, 
wouldn't you rather buy from the agent 
who offers you the best service? 

THERE'S NO BUSINESS LIKE 

Ah, to be in show business. Well, if 
you're a producer, a movie star, a dan- 
cer, an agent, or have anything to do with 
the entertainment business, now you 
can view the action wherever you are. 

And, if you're in advertising, is there 
any better way to show clients, or review 
your work, than with live video? 

HOME USE WONDER 

Most VCRs are made to be lovingly 
placed on a shelf and never moved. But, 
Citizen's industrial system is an entirely 
different animal. 

Forget watching movies in just your 
living room or den. Now you can have 
video wherever you want to be. 

Put it on your kitchen table while you 
have dinner. Put it on your nightstand if 
you feel like staying in bed. And, take it 
outside whenever you please. 


Whether you rent movies, or want to 
play back TV shows you've recorded, 
Citizen's system will provide you with 
superb video quality and great sound. 

And speaking of great sound, there's 
a rich sounding built-in speaker. 

But, to enjoy the thrilling stereo sound, 
you need to use either the included Sam- 
arium Cobalt Stereophones, or the stereo 
line outputs to connect to your stereo. 

Stereo sound adds unbelievable real- 
ism to your video. And virtually every 
tape you rent is recorded in stereo. So, 
you'll enjoy vibrant stereo all the time. 

If you wantto copy a tape, simply play 
it on the Citizen and use patch cords to 
connectto a VCR. You can copy in stereo. 
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ON THE ROAD 
If you have a camper, a car ora second 

home, you'll love this complete system. 

And, who doesn't at least have a car. 

Just plug it into your car's cigarette 
lighter. This small briefcase size por- 
table goes where you go, so you won't 
have to leave it behind. 

So, for your children or yourself, you 
can enjoy movies or recorded TV shows 
at an instant’s notice in any room in your 
home, or virtually anywhere you go. 

JUST THE FACTS PLEASE 

Citizen's industrial presentation sys- 
tem consists of an industrial quality VHS 
cassette player and high resolution 5" 
monitor. The picture is breathtaking. 

It is only 16: wide, 47$" tall and 
12%" deep. It has a swing-out handle 
that also tilts the screen. 

The heavy duty dual-head stereo VHS 
deck plays standard SP VHS tapes. It's 
front loading. And, the deck features 
high speed forward and reverse search 
as well as automatic end of tape rewind. 


ооо 
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VIDEO-OUT AUDIO-OUT 


There are Audio (Left and Right) line 
outputs to connect to any Aux inputs and 
a direct video line out. There's a detach- 
able AC power cord, and a 12V DC input. 

It's built to last, and last! It's backed 
by a standard limited warranty from Citi- 
zen Business Machine Corp. 

WHY SO CHEAP? 

This is a 10096 new product from Citizen. 
They built itfor a large customer to com- 
pete with the $1,000 systems from Du- 
kane? and Panasonic®. Unfortunately, 
they were late in delivering, very late. 

tizen lost the order. But, they 
lose the systems. 

Citizen was stuck with 20,000 of these 
incredible systems and absolutely no 
customer waiting to buy them. Enter 
DAK. We bought all 20,000 at a price 
that made Citizen cringe. But, with all 
their other products, they didn't have 
the time to concentrate on just this one. 
So, you get an incredible deal, not 


because this system was made cheaper, 
but because Citizen couldn't hold onto 
them for an extended period of time. 
VIBRANT VIDEO 
EVERYWHERE 
RISK FREE 
Use it at work. Use 
itat home. You'll have 
dramatically sharp, has- 
sle free video viewing 
wherever you are. 


DAK within 30 days 
for a courteous refund. 
izen Bu 


AC/DC Stereo 
ideo Cassette 
Player with built-in High 
Resolution 5" Color 


phones risk free with your credit card, 
call toll free, or send your check for 
DAK's incredible close-out price of just 
$499 ($12 P&H). Order No. 4495. CA res 
add tax. 

DAK's Super Power Bonus which in- 
cludes a 12V NiCad rechargeable bat- 
tery pack that can be recharged up to 
1,000 times, the recharger, a silver-grey 
battery bag and a car adaptor cord, is just 
$69% ($4 P&H). Order No. 4827. 


wow! 
ANOTHER CHOICE 

From the same Japanese factory at 
the same time, but already labeled under 
another brand name, is a similar indus- 
trial machine. It has the same features. 
Plus, it has 4 heads and records and 
plays in 3 speeds. 

It also has a tape counter and both 
audio and video inputs and outputs. But, 
it doesn't record or play in stereo. It is 
15" inches wide, 5/2" tall and 16" deep. 
It weighs 23 pounds. It is top loading. 


It operates from the same power sup- 
plies. l've seen the original price list on 


this machine and it has a suggested 
retail price of $1195. It's backed by the 
manufacturer's limited warranty. 


If you're not 10056 satisfied, simply 


A beautiful silver-grey carrying case 
with built-in armor and both a hand grip 
and shoulder strap is just $69 ($4 P&H). 
Order No. 4828. 


This system can be connected to any 
size video monitor or TV with AV inputs. 
If you want to tune in on channel 3 ona 
standard TV, add the RF modulator for 
just $49% ($4 P&H). Order No. 4829. 


return itin its original box within 30 days 
for a courteous refund. 

To order a Persuasive Presenter under 
the Supra brand name with 3 speed re- 
cord and play, headphones and the other 
features except for stereo, risk free with 
your credit card, call toll free or send 
your check for DAK's close-out price of 
just $649 ($14 P&H). Order No. 4492. 

DAK's Super Power Bonus which in- 
cludes a 12V NiCad rechargeable bat- 
tery pack that can be recharged up to 
1,000 times, the recharger, a silver-grey 
battery bag and a car adaptor cord is just 
$69* ($4 P&H). Order No. 4827. 

A beautiful silver-grey carrying case 
with built-in armor and both a hand grip 
and shoulder strap is just $69% ($4 P&H). 
Order No. 4830. 

A Color Video Camera that plugs into 
the system so that you can record live 
video and audio wherever you are, is 
just $199% ($6 P&H). Order No. 4831. 

This system can be connected to any 
size video monitor or TV with AV inputs. 
If you want to tune in on channel 3 on a 
standard TV, add the RF modulator for 
just $49% ($4 P&H). Order No.4829. 

Whichever industrial presentation/ 
entertainment system you choose, you'll 
be acquiring a heavy duty superb quality 
video system that has nothing in com- 
mon with a home VHS system except for 
the compatibility of the cassettes it uses. 

You're sure to find 1001 uses and 
you'll use itin a million and one places to 
teach, train, sell or entertain. 


Call Toll Free For Credit Card Orders Only 
24 Hours A Day 7 Days A Week 


ES 


= 


. . Presenter Continued 
or monaural. № Many movies are 
copyrighted and itis illegal to copy them. 


ON THE ROAD 

If you have a camper, a car or a second 
home, you'll love this complete system. 
And, who doesn't at least have a car. 

Just plug it into your car's cigarette 
lighter. This small briefcase size por- 
table goes where you go, so you won't 

have to leave it behind. 

So, for your children or yourself, you 
can enjoy movies or recorded TV shows 
atan instant's notice in any room in your 
home, or virtually anywhere you go. 

JUST THE FACTS PLEASE 

Citizen's industrial presentation sys- 
tem consists of an industrial quality VHS 
cassette player and high resolution 5" 

monitor. The picture is breathtaking. 

It is only 16%" wide, 4%" tall and 
12%" deep. It has a swing-out handle 
that also tilts the screen. 

The heavy duty dual-head stereo VHS 
deck plays standard SP VHS tapes. It's 
front loading. And, the deck features 
high speed forward and reverse search 
as well as automatic end of tape rewind. 
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VIDEO-OUT — AUDIO-OUT 


There are Audio (Left and Right) line 
outputs to connectto any Aux inputs and 
a direct video line out. There's a detach- 
able AC power cord, and a 12V DC input. 

It's built to last, and last! It's backed 
by a standard limited warranty from Citi- 
zen Business Machine Corp. 

WHY SO CHEAP? 

This is a 10096 new product from Citizen. 
They built it for a large customer to com- 
pete with the $1,000 systems from Du- 
kane? and Panasoni Unfortunately, 
they were late in delivering, very late. 

So, Citizen lost the order. But, they 
didn't lose the systems. 

Citizen was stuck with 20,000 of these 
incredible systems and absolutely no 
customer waiting to buy them. Enter 
DAK. We bought all 20,000 at a price 
that made Citizen cringe. But, with all 
their other products, they didn't have 
the time to concentrate on just this one. 
So, you get an incredible deal, not 


— a 
wow: 


because this system was made cheaper, 
but because Citizen couldn't hold onto 
them for an extended period of time. 
VIBRANT VIDEO 
EVERYWHERE 
RISK FREE 
Use it at work. Use 
it at home. You'll have 
dramatically sharp, has- 
sle free video viewing 
wherever you are. 
If you're not 10096 
satisfied, simply return 


for a courteous refund. 

To order Citizen Bus- 

iness Machine's indus- 

trial AC/DC Stereo 

VHS Video Cassette 

Player with built-in High 

Resolution 5" Color 

А Monitor and Samar- 

ium Cobalt Stereo- 

phones risk free with your credit card, 

call toll free, or send your check for 

DAK's incredible close-out price of just 

$499 ($12 P&H). Order No. 4495. CA res 
add tax. 

DAK's Super Power Bonus which in- 
cludes a 12V NiCad rechargeable bat- 
tery pack that can be recharged up to 
1,000 times, the recharger, a silver-grey 
battery bag and a car adaptor cord, is just 
$69% ($4 P&H). Order No. 4827. 


A beautiful silver-grey carrying case 
with built-in armor and both a hand grip 
and shoulder strap is just $69% ($4 P&H). 
Order No. 4828. 


This system can be connected to any 
size video monitor or TV with AV inputs. 
If you want to tune in on channel 3 ona 
standard TV, add the RF modulator for 
just $49% ($4 P&H). Order No. 4829. 


ANOTHER CHOICE 

From the same Japanese factory at 
the same time, but already labeled under 
another brand name, is a similar indus- 
trial machine. It has the same features. 
Plus, it has 4 heads and records and 
plays in 3 speeds. 

It also has a tape counter and both 
audio and video inputs and outputs. But, 
it doesn't record or play in stereo. It is 
15" inches wide, 572" tall and 16" deep. 
It weighs 23 pounds. It is top loading. 


It operates from the same power sup- 
plies. l've seen the original price list on 
this machine and it has a suggested 
retail price of $1195. It's backed by the 
manufacturer's limited warranty. 


If you're not 10056 satisfied, simply 


return it in its original box within ЗО days 
for a courteous refund. 

To order a Persuasive Presenter under 
the Supra brand name with 3 speed re- 
cord and play, headphones and the other 
features except for stereo, risk free with 
your credit card, call toll free or send 
your check for DAK's close-out price of 
just $649 ($14 P&H). Order No. 4492. 

DAK's Super Power Bonus which in- 
cludes a 12V NiCad rechargeable bat- 
tery pack that can be recharged up to 
1,000 times, the recharger, a silver-grey 
battery bag and a car adaptor cord is just 
$69* ($4 P&H). Order No. 4827. 

A beautiful silver-grey carrying case 
with built-in armor and both a hand grip 
and shoulder strap is just $69*9 ($4 P&H). 
Order No. 4830. 

A Color Video Camera that plugs into 
the system so that you can record live 
video and audio wherever you are, is 
just $199% ($6 P&H). Order No. 4831. 

This system can be connected to any 
size video monitor or TV with AV inputs. 
If you want to tune in on channel 3 on a 
standard TV, add the RF modulator for 
just $49% ($4 P&H). Order No.4829. 

Whichever industrial presentation/ 
entertainment system you choose, you'll 
be acquiring a heavy duty superb quality 
video system that has nothing in com- 
mon with a home VHS system except for 
the compatibility of the cassettes it uses. 

You're sure to find 1001 uses and 
you'll use itin a million and one places to 
teach, train, sell or entertain 


DA H apostes 
Call Toll K | INE. Card Orders Only 


1-800 335-6800 


For Toll Free Information, 000212508 '5PM Monday. 
Technical Information. 
Any Other Inquirie: 
8200 Remmet Ave., 


X-wing and їйї-гоїог: 
hybrid aircraft that get up and go 


Engineers are nearing success in an old quest: to build aircraft that can lift straight up, 


hover in midair for long periods, and then 


cruise off horizontally at high speed. Two 


“convertiplanes” are giving shape to this vision. The V-22 Osprey tilt-rotor, de- 
scribed by Associate Editor Stuart Brown, has prop-rotors on its wing 

tips that tilt upward to transform the craft from airplane to 

helicopter. The X-wing, explains Senior Editor Steven 

Ashley, gets its vertical-takeoff-and-landing abilities from a stoppable rotor- 
wing that uses air blown from airfoil slots to augment lift and control flight. 


new era in aviation hovers on the horizon: A long-awaited flying 

machine—an advanced tilt-rotor vertical-takeoff-and-landing 

(VTOL) aircraft with extended-hovering capabilities—will soon 
be carrying out previously impossible missions for the military. And a 
possibly faster and more efficient breed of advanced VTOL—the 
X-wing—is undergoing flight tests in California. 

A successful tilt-rotor or X-wing aircraft would have important mili- 
tary and civil applications. The armed forces would like these craft to 
carry out missions such as search and rescue, rapid deployment, elec- 
tronic surveillance, anti-submarine warfare, and others. A proven ad- 
vanced VTOL could also fulfill the old dream of an airliner that travels 
long distances at high speed and then lands at a downtown heliport. 

Successful VTOL design is not as simple as crossing a helicopter 
with a fixed-wing airplane. Early hybrid aircraft that required two sets 
of engines and lifting systems (such as the stowed-rotor shown below) 
were simply too heavy. Needed was a design that uses the same en- 
gine and lift system in both modes, as well as new lightweight com- 
posites and fast computer controls. 

Hover efficiency, the key to VTOL design, is expressed by the con- 
cept of disc loading—the weight of the vehicle divided by the cross- 
sectional area of the column of air that supports it. Disc loading 
dictates power requirements (see graph at right), fuel consumption, 
and range. 

Helicopters, with their large, drag-producing rotors, have favorable 
disc loadings, but they also have slow maximum speeds (about 180 
knots, or nautical miles per hour). Because the blades on the retreat- 


Three decades of hybrid aircraft 


Tilt-rotor aircraft 


Stowed-rotor aircraft 
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ing side of the rotor disc are moving with the onrushing airflow, they 
lose lift and stall as the aircraft's speed increases. It is this phenom- 
enon of retreating-blade stall that sets an upper limit on conventional 
helicopter speed. The Advancing Blade Concept compound helicop- 
ter (below) has two contrarotating rotors that balance lift on both 
sides of the craft, canceling the asymmetry. Using auxiliary turbo- 
thrusters, the ABC has reached 260 knots, but at higher speeds the 
large rotor shaft generates high drag. 

Practical VTOL design approaches have been winnowed down to 
two: the tilt-rotor and X-wing. Tilt-rotors (below and overleaf) can 
fly faster than choppers (300 knots) by converting to fixed-wing tur- 
boprop flight. Pushed to higher speeds, though, the large prop-rotors 
are inefficient, encountering blade-flexing and vibration problems. 
Thus the tilt-rotor is seen as a logical step toward an optimized ad- 
vanced VTOL; it has a single propulsion system, but still retains two 
lifting systems—the rotors and the wings. The X-wing uses the same 
engines and lift system for both hovering and level flight, though it 
has added blown-air lift-augmentation equipment. The beauty of this 
radical design, say engineers, is that it decouples the relationship 
between disc loading and maximum speed. If the X-wing can be made 
lightweight enough, it could hover efficiently with low disc loadings 
and still fly at speeds near those of direct-thrust aircraft (over 500 
knots). 

At this time, a production tilt-rotor is much closer to realization 
than a production X-wing. The following pages contain descriptions 
of the two programs and their prospects.—S. Ashley and S.F. Brown 


Continued 


Tilt-wing aircraft 


The Rotor Sys ing (above) 
has auxi y wings to allow safe testing of the e: 
perimental X-wing rotor. The g h (right) shows the 
power required by various VTOL designs to hover 
and cruise at different speeds. The power required 
depends on how much air is propelled how f: 


Direct-lift VTOL 


Power-required curves for VTOL aircraft 
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Lockheed's 1965 stowed-rotor concept 
marries helicopter and airplane, but 
dual lifting systems and power plants 
leave little room for payload. In 1958, 
the Bell XV-3 was the first filt-rotor to 
convert from helicopter to fixed-wing 

ht. That same year the Vertol 76, the 
first tilt-wing VTOL, demonstrated 
conversion by tilting both wings and 
prop-rotors. Sikorsky’s ABC compound 
helicopter attains high speed from coun- 
terrotating rotors and auxiliary turbo- 
thrust engines. The fuel-thirsty McDon- 
nell Douglas/British Aerospace AV-8B 
Harrier II jump jet has jet-exhaust noz- 
zles that rotate downward for VTOL. 
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Tilt-rotor aircraft 


By STUART F. BROWN 
Forr Wort, Texas 


riggling into the right-hand pilot’s position in the 
W XV-15, I avoid touching the yellow-and-black grab 

rings that trigger the emergency ejection seat, and 
run my eyes over the gauges and controls in the crowded 
cockpit. Roy Hopkins, one of the test pilots at Bell Heli- 
copter Textron's flight test facility here, leans over my left 
shoulder to explain how this experimental aircraft with 
the giant propellers works. Or maybe they should be called 
rotors? I wonder. 

“It’s flown very much like a helicopter, with a left-hand 
collective-pitch lever and a cyclic-pitch control stick in the 
right hand,” he says. “It hovers like a helicopter for take- 
off and landing—but the button at your left thumb is what 
makes the XV-15 different from all other aircraft. Push 
that button forward while hovering, and within twelve 
seconds the engine nacelles and rotors tilt forward ninety 
degrees, and it’s an airplane. The helicopter controls are 
phased in or out by a mixer box located in the back,” Hop- 
kins continues, pointing toward the tail of the instrument- 
laden research plane. 

Other crew members are sipping coffee and gazing sky- 
ward through the gaping door of the hangar, which houses 
a gaggle of experimental helicopters. It’s raining, and 
there's little chance of clearing. The XV-15 won't be able 
to fly today, they say. "How come?" I inquire glumly. 

“Because of the strain gauges," replies Hopkins. “We 
have sensors on the rotor blades to measure stresses dur- 
ing flight. Raindrops become very abrasive at rotor-tip 
speeds of seven or eight hundred feet per second, and chip 
away at the adhesive that holds the strain gauges on. Cen- 
trifugal forces at the ends of the blades get up to a thou- 
sand G's, and they tear right off." 

On the many days when it doesn't rain in Fort Worth, 
the XV-15 flight-test program is adding to an already ex- 
tensive understanding of how best to exploit the part- 
airplane, part-helicopter characteristics of the tilt-rotor 
[Feb. '78]. Their work is central to the development of the 
first production tilt-rotor aircraft, the V-22 Osprey, sched- 
uled to make its maiden flight in June 1988. 

The V-22 is a military transport with an unusual attri- 
bute: All four branches of the independent-minded U.S. 
Armed Forces have agreed that they want to use versions 
of it. All told, the Pentagon hopes to buy about 1,200 of 
the $16 million aircraft, which will be designed and man- 
ufactured by Bell in a partnership with Boeing Vertol Co. 
in Philadelphia. The first ones built will be delivered to 
the Marine Corps in late 1991 as replacements for their 
20-year-old CH-46 Sea Knight helicopters. 


Hush up and move fast 


The Marines will use the V-22 to carry 24 combat- 
equipped troops or up to 10,000 pounds of equipment 
quickly and quietly into combat from relatively distant 
ships or bases, according to Col. Harold W. Blot, who man- 
ages the V-22 program at the Navy’s Air Systems Com- 
mand in Crystal City, Va. 

“An obvious mission for the V-22 is amphibious assault,” 
argues Blot. “With its speed and range, the V-22 will be 
able to operate from ships at sea far over the horizon [at 
least 50 miles from the beach], where the enemy can’t 
detect them. That way we can make feints and confuse 
him as to where we are really going to land. When you do 
come into the field of fire, the V-22 is going two hundred 
seventy-five knots—twice as fast as a helicopter. And a 

IContinued оп page 1021 
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AIR-TO-AIR REFUELING PROBE 


38'-DIA. PROP-ROTOR 


ENGINE NACELLE 


PYLON 
SCREW-JACK 
ACTUATOR 


FLAPERON 


—— RUDDER 


ELEVATOR 


TRANSMISSION 
WING-STOW INTERCONNECTING SHAFT 
CAROUSEL 


ALLISON T-406 6,000-HP 
TURBOSHAFT ENGINE 


CYCLIC-PITCH 
BLADE CONTROLS 


The hovering Bell XV-15 research tilt-rotor (above) is 
one of a pair flown since 1976. The much larger V-22 
(top) is shown in its airplane mode. During conversion, 
screw-jack actuators tilt the nacelles upward 90°, and 
flight is controlled by helicopter-type cyclic-pitch mech- ` 
anisms. After conversion to the airplane mode the 
cyclic hardware locks, and pitch, yaw, and roll are 
controlled by elevators, rudders, and flaperons. If one 
engine fails, both prop-rotors are powered through 
transmission-interconnect shafts. For compact storage, 

the rotor blades fold along the axis of the wing, which 
rotates on a carousel to line up with the fuselage. The 
painting (left) shows V-22s converting for vertical land- 

ing. A proposed high-speed variant (right) has rotors 

that fold along nacelles for low drag at 500—600 kts. 
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ILLUSTRATION BY DAN OSYCZKA 
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в и 
X-wing air 
Ry PIBVENASHEBY STRATFORD, Conn. 


lick-click ... click-click ... click-click.” Like а cho- 
C rus of crickets at dusk, the 48 intricate valve mech- 
anisms that form a large high-tech Christmas 
wreath open and close as Dr. Kenneth M. Rosen hyper- 
kinetically explains the workings of the X-wing aircraft 
—an advanced type of VTOL: 
"This pneumodynamic-valve-actuator apparatus [right] 
is really the heart of the X-wing," Sikorsky Aircraft's di- 
rector of advanced vertical/short-takeoff-and-landing pro- 
grams tells me as he circles the device yet one more time 
to point out a detail. *By carefully controlling the pres- 
surized-air feed from the compressor to the circulation- 
control blades [see diagrams at right] while the computer 
monitors that airflow eighty times per second, this unit 
controls the lift, trim, and the suppression of vibration 
for the entire vehicle." 
The complicated device I’m looking at, I learn during 
my visit to Sikorsky's Research and Engineering Center 
here, is key to a revolutionary plane called the X-wing. 
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X-wing aircraft have four stiff blades that form a rotor so 
they can take off like helicopters. For horizontal flight 
the cruciform rotor locks in a forward-swept, aft-swept po- 
sition, and the machine becomes a fixed-wing aircraft. It's 
the best of both worlds... if it works. 

The general principle of X-wing is rather difficult to 
explain. To begin with, the aerodynamic principles under 
which this craft operates are quite different from those 
employed in either conventional airplanes or helicopters. 
So a completely new kind of wing had to be developed. 

For decades, engineers have been trying to figure out 
how to make a single aircraft perform as both airplane 
and helicopter. The concept of X-wing-type flight has long 
intrigued engineers, but for years it seemed unfeasible. 
The reason becomes clear when you analyze what such a 
craft would have to do. When it flies in the helicopter mode, 
with its rotor turning, all four blades are advancing in 
the same direction. When the rotor stops and the plane 
flies forward, however, two of the blades must fly in the 
opposite direction. Thus the wing had to be something 
never before seen in aeronautical science: an airfoil that 
flies equally well in either direction and that maintains 
lift even when the airflow over it is slowing down. 

The solution to this problem began to emerge in the 
early 1960s. A British scientist at the University of South- 
ampton, Ian Cheeseman, proposed using a little-known 
phenomenon called Coanda-effect blowing to help conven- 
tional fixed-wing aircraft take off and land vertically. 

The phenomenon had been described by the Romanian 
scientist Henri Coanda in the 1930s. Coanda found that 

[Continued on page 90] 
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Advanced X-wing aircraft (left) could use shaft-driven 
pusher props to attain speeds of 400 kts. Engineers believe 
that a production X-wing may be powered by convertible- 
mode turbine engines, which can produce either mostly shaft 
power or mostly thrust as needed. The unique X-wing 
blades, which contain leading- and trailing-edge slots from 
which pressurized air is blown, produce four times more 
lift than do conventional airfoils. Rather than changing the 
blades’ angle of attack in the airstream or moving mechan- 
ical flaps to maintain flight control, the mature X-wing sys- 
tem will alter the lift of each blade (in fixed- or rotary-wing 
mode) by changing air circulation around the airfoils. Large 
ring (right) is a ground-test pneumodynamic valve-actuator 
assembly, which controls the flow of air from the compres- 
à sor to the X-wing rotor blades (diagram below, right). 


Coanda-effect 
lift augmentation 


AIRFLOW 
SLOT 
m 
AIR ` 
X-wing aircraft rely on circulation-control aerodynamics to 
provide high lift even at low airspeeds. Unlike conventional 
airfoils, X-wing airfoils (above left) are symmetrical in cross 
section (front to back) with rounded “leading-edge-type” 
profiles and slots from which high-pressure air is blown. 
Circulation control is based on the Coanda effect—the fact 
that air forced over a curved surface tends to follow that 
curve. In addition, the flow entrains surrounding air and 
accelerates around the curve, creating lift. In effect, the sys- 
tem increases the circulation of air around the airfoil, which, 
in turn, generates more lift. The pneumodynamic valve sys- 
tem (above right) operates as follows: Air is fed from the 
compressor to the fixed plenum. Two rows of valves on the 
plenum's inner wall provide air to the spinning blades’ lead- 
ing- and trailing-edge slots by feeding air to two sets of four 
receiver ducts as they rotate by. The most difficult part of 
X-wing flight is the conversion between helicopter and fixed- 
wing modes (right). As the rotor slows, the retreating side 


continues to support its share of total lift through leading- 
edge and dual blowing of the lift-augmentation slots. 
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773 


INSIDE THE | 
SUNSHINE 
SKYWAY | 


This new bridge uses segmental box girder 
concrete construction, a single plane of cable 
stays, and even a built-in computer hooked 
to hundreds of sensors to let engineers know 
how its real-world performance compares 
with predictions. It's also the longest con- 
crete span in the Western Hemisphere. 


By DAWN STOVER 


Sr. PETERSBURG, FLA. 

efore breakfast, I padded down to the beach and 

В scanned Tampa Bay. In the morning haze I glimpsed 

two majestic sailboats cresting a huge wave more 

than a mile offshore. I waited for the boats to dip back 

into the water, but they didn't move. Behind them, I sud- 

denly noticed what looked like twin railroad bridges, one 

of them missing a large section. It was then that I real- 

ized how different the new Sunshine Skyway is from its 
predecessor—aesthetically as well as structurally. 

The old Tampa Bay crossing, crippled by a phosphate 
freighter in a storm seven years ago, is a steel-truss bridge. 
Florida officials wanted to repair its damaged southbound 
span, opened in 1971, but the Federal Highway Adminis- 
tration pronounced the bridge obsolete. The state's De- 
partment of Transportation considered replacing it with 
another steel bridge or tunnel, but a pioneering design : 
for a concrete bridge won out in the bidding. 

The high-level portion of the new bridge— conceived by 
Figg and Muller Engineers, Inc., of Tallahassee, Fla.—has 
a 1,200-foot main span, the longest cable-stayed concrete = 
span in the Western Hemisphere. It's also one of the first 
American bridges built with cables attached to the center ` 
of the deck rather than the edges. This design costs less = 
than dual towers, and the cables don't obstruct a spectac- 
ular view of the bay. But holding together the bridge's 
hollow concrete segments—some of them the heaviest ever = 
precast—requires an intricate web of cables below the 
bridge's deck as well as above it. As the bridge shifts and = 

Continued 
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PETERSBURG T 


mitting expansion and contraction of 
the bridge. But they resist bending in 
the other direction, so they're less vul- 
nerable to broadside winds. Engineers 
say the bridge can withstand hurricane 
gusts of 190 mph. In the water, cyli 
drical bumpers protect the piers from 
ship impact. At left, workers raise 
the final concrete roadway segment. 
Some segments weigh as much as 124 
mid-size automobiles. The new Tampa 
Bay bridge contains 180,000 cu. yd. of 
concrete, enough to pave every re: 
dential driveway in Bradenton, Fl 
located at its southern tip. Almost 5. 
million ft. of steel post-tensioning c: 
bles strengthen the concrete. Laid end 
to end, they would stretch from St. Pe- 
, to New York. 


Putting 
the pieces 


- "| TRAPEZOIDAL CONCRETE SEGMENT 
PLASTIC DUCTS 


The bridge's low-level trestle approaches lead to a dual- 
roadway section that's made from precast trapezoidal con- 
crete segments. The segments are the same shape as those 
used to make the main span, except that they are smaller. The 
construction method used to raise these segments is called 
span by span (1). It's like lifting a row of books by pressing 
tightly on the two at each end. Seven segments at a time are 
lined up on a barge. Next, cables are threaded through three 
ducts in each side of the segments. Special clamps grab the 
cable, which is pulled tight with a jack. The barge is floated 
to the site, where a steel launching gantry lifts the whole 
span into position, like beads on a string. Once the 


settles, scientists will study the distribution of stresses 
with electronic equipment embedded in the concrete. To 
find out how the pieces of this giant puzzle are assembled 
and monitored, I walked the backbone of the new Sun- 
shine Skyway—and even descended into its belly. 

Rob Kay, safety director for the project's general con- 
tractor, Paschen Contractors of Chicago, Ill., took me to 
the main span. At the northern pier, workers hanging in 
baskets were spraying cable stays with the bright yellow 
paint that has earned the bridge its title as "Florida's 
Golden Gate." I walked to the southern pier and followed 
Kay down a ladder into a dimly lit concrete tunnel. 
There, I had a closer look at the bridges anatomy. The 
anchor heads that grip the cable stays poked through the 
ceiling, and large black tubes containing tensioning ca- 
bles stretched along the floor. *You can't see most of the 
tendons," Kay explained. "They're embedded in the seg- 
ments." I tried to picture the enormous cables straining 
in every direction. "Sometimes it seems like the bridge is 
alive," Kay confided. 

The steel cables—bundles of individual wires woven into 
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2) Balanced cantilever 


BEAM-AND-WINCH 


span is in place, the cables are anchored in the piers. 

Larger concrete segments with struts are used for the 
high-level spans, beginning where the split roadways are 
united. The spans are erected by the balanced-cantilever 
method (2). Starting at a pier, workers build outward, al- 
ternately adding segments to the pier's downhill and uphill 
sides. A gantry stabilizes the cantilever on the downhill side 
while two beam-and-winch assemblies lift the forward seg- 
ments. After each segment is lifted, steel bars hold it in place 
while tendons are pulled through plastic ducts encased in 
the segments. When a whole span is completed, continuity 
cables are draped inside the segments from pier to pier. 


seven-wire strands—support precast concrete segments 
that weigh up to 220 tons. Frenchman Jean Muller de- 
signed the suspension em for the bridges high-level 
portion. He patterned it after the Brotonne Bridge, which 
he designed to span France's Seine River. Europeans have 
been building hollow-tube concrete bridges since World 
War II, when steel was scarce. Now that concrete has be- 
come an economical alternative in the United States, build- 
ers are turning to European cable-stayed designs. 

The cable-stayed span is just one section of the $250 
million Sunshine Skyway. The longest part of the 4.1-mile 
crossing is composed of low-level twin-trestle approaches. 
То build the higher portions of the bridge, three different 
construction methods were used (see drawings). 

The competing forces of concrete and cables at work in 
the structure are what make it stable in heavy winds over 
the bay. The new bridge has a number of safety advan- 
tages over its predecessor, which is slated to become the 
world's longest fishing pier. The new skyway's two main 
piers are farther apart and its main span is higher than 
the older bridge's, so ships aren't as likely to crash into it. 


3) Cable-stayed 


Below the deck, they make each span act like a miniature 
suspension bridge. 

The main span (3) is erected the same way, except that 
after six segments have been added to each side of the pier, 
diagonal cable stays rather than horizontal cables hold al- 
ternating segments in place. The cables are threaded through 
steel pipes that are raised on support frames or held in 
place by special devices called “bicycles” that wheel along 
two pipes that have already been erected. 

Anchor heads grip the cables using special wedges some- 
what like the cleats that hold sailing lines. At each end of 
the continuous cable stay, a 1,000-ton jack takes up the slack. 


Thick concrete walls along the deck will keep vehicles 
from plunging over the edge but won't block the view. 
Around the piers, 36 special bumpers protect the bridge 
from wayward ships. Called “dolphins” because of the an- 
imal's reputation for aiding helmsmen, they can stop a 
747 jet at a landing-approach speed of 120 mph. The dol- 
phins are made from steel sheet piling filled with crushed 
stones and capped with concrete. А timber fence surrounds 
each barrier. If trouble develops, the bridge has television 
cameras and electronic message boards to warn drivers. 


Bridge with a brain 


The skyway has another monitoring system that may 
alert officials to problems: Hundreds of strain gauges and 
temperature sensors installed in the bridge's roadway seg- 
ments, piers, and pylons are wired to a computer embed- 
ded in one of the main piers, making the bridge a giant 
laboratory, says Antonio Garcia, skyway project manager 
for the Florida Department of Transportation. 

Outside Garcia's office is an array of concrete cylinders. 
“Those are made from the same concrete as the bridge,” 


DRAWINGS BY GERHARD RICHTER 


Workers manning the jacks measure the length of cable 
pulled through the anchor head to determine the force that 
has been applied. They radio back and forth to each other, 
tightening the cables simultaneously on each end. 

On top of roadway segments (above), stay dampers, which 
look like shock absorbers, prevent winds from setting up 
damaging vibrations in the cables. Tensioned cables em- 
bedded in each segment’s deck, bottom slab, and web 
strengthen the concrete. Inside the segment, exposed ca- 
bles are draped along the floor and walls. A few cables run 
diagonally through the struts to distribute forces from the 
cable-stay anchorages to the bottom of the segments, 


ys. Wires connected to the blocks measure their 
(how much the concrete contracts as water 
evaporates from it) and “creep” (how much the concrete 
contr when it is compressed by springs). Data from 
the cylinders will be compared with data from the bridge 
to find out how laboratory measurements compare with 
actual behavior. Data will be collected for five years. “By 
then, the bridge will have settled down,” Ge says. 
The information should help designers confirm the as- 
sumptions they have relied on for years. Figg and Muller 
are already using the experience they gained designing 
the skyway to create new bridges. For a span now under 
construction in Virginia, they invented a “delta truss” de- 
sign, in which cable stays anchor in a triangular segment 
that supports the load of two box girders. Together, the 
three segments form the same shape as one of the large 
segments used in the Tampa Bay project, but the smaller 
pieces are easier to cast. The designers say that the com- 
bined technology of cable-stayed suspension and precast 
segmental construction that they introduced in the sky- 
way project can now be used for shorter spans. Gs) 
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The world of physics is in a state of excitement unseen 
for decades. Why? In a flagrant flouting of all previously 
accepted theory, superconductors—materials that lose 
all resistance to the flow of electricity—have come in 
from the cold. The consequences—new high tempera- 
ture superconductors—will transform our lives. 


By ARTHUR FISHER 
Illustrations by Mitchell J. Albala 


y edict of the New York City Fire Department, the Sutton Ball- 
room complex of the New York Hilton Hotel holds a maximum of 
1,150 persons. So what happens when 3,800 physicists, journal- 
ists, and physics junkies, after waiting outside the doors for 2⁄2 hours, 
try to jam inside all at once? 

Pandemonium. That was the scene at the hastily scheduled 7:30 p.m. 
special session of the American Physical Society, Condensed Matter Phys- 
ics Division, on March 18. Graduate students bowled over their profes- 


The long slow march toward the ultimate goal of room-temperature su- 
perconductivity is illustrated below. The color bands display important 
temperature boundaries, including the boiling points of various cryogens, 
marked at left. New materials led to breakthroughs at right. The photo 
above right shows IBM Almaden Research Center scientists with one of 
the new superconducting oxides working in liquid nitrogen. 
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The unique structure of one of the 
most promising new superconductors, 
whose transition temperature is 94 K, 
appears above. In this oxide, for every 
one atom of the rare-earth yttrium 
there are two atoms of barium, three 
of copper, and between six and seven 
of oxygen, as indicated by the color 
code. Some of the oxygen sites are ran- 
domly filled. The shaded area delin- 
eates the unit cell, the basic structural 
element that is repeated throughout the 
crystal lattice. Many theorists believe 
that the oxide's unusual properties 
stem from the wide separation between 
the copper-oxygen planes. 

The drawings at right show the dif- 
ference between the movement of con- 
duction electrons before (left) and after 
(right) a material goes superconduct- 
ing. Before the transition temperature 
is reached, vibrations of the lattice and 
other factors cause electrical resis- 
tance. After, electrons form so-called 
Cooper pairs that can sweep through 
the lattice unhindered. 
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ultrasensitive scientific instruments. Eventually we could see much more 
powerful yet much smaller computers; electric motors and generators 
one-tenth normal size; 300-mph magnetically levitated trains; easily por- 
table and sophisticated medical imagers; practical hydrogen-fusion power 
plants; and no-loss power transmission cables that would make it feasi- 
ble to bring electricity from western states to the energy-thirsty East. 
Said one physicist of the new discoveries’ consequences, “Our life has 
changed." 

A superconductor is a material that loses all resistance to the flow of 
electrical current once it has been cooled to a certain temperature, called 
the transition temperature. The property could be of enormous value in 
a host of applications, anywhere the heat generated by resistance is 
both wasteful and undesirable; big magnets are a prime example. But 
the use of superconductors has been held in rein by one severe handi- 
cap: The temperatures at which they function have been, until recently, 
very cold indeed, at 23 K or less. (K stands for degrees Kelvin, or de- 
grees above absolute zero; 0 K is the same as — 460 degrees F, or — 273 
degrees C.) The only way to get something that cold is to refrigerate it 
with liquid helium, which liquefies at 4.2 K. And liquid helium is ex- 
pensive and tricky to work with. The result is that superconductors have 
been used only in a few scientific and high-technology applications, such 
as gravity-wave detectors, the magnets for Fermilab’s new Tevatron 
collider, and experimental magnetic resonance imagers for medical 
diagnosis. 

But make a material that superconducts above the temperature of 
liquid nitrogen, a vastly higher 77 K, and the picture changes radically. 
Whereas liquid helium costs roughly as much as good Scotch whiskey, 
liquid nitrogen, some are fond of saying, is cheaper than beer and much 
easier to handle. It is also 100 times more efficient a cryogen than helium. 

And that’s what all the excitement is about. There are now at least 
eight known materials that superconduct at temperatures above 90 K. 
One of them superconducts at a remarkable 240 K, or —27 degrees F, 
practically hot as such things go. 

It is not merely these temperatures that have sent physicists into a 
tizzy. It is the nature of these materials themselves. They are all oxides, 
mixtures of copper, oxygen, barium, and a rare earth such as lantha- 
num. These are compounds that by most of the previously accepted can- 
ons of chemistry ought not to be conductors, much less superconductors. 
Theorists are submitting papers to learned journals weekly in an at- 
tempt to make sense of what the experimentalists are achieving, with 
no agreement in sight. The only consensus is that the blatantly unor- 
thodox properties of these materials is somehow related to the unusual 
design of the crystal lattice, in which the copper and oxygen atoms form 
sheetlike planes that are widely separated by barium-oxygen or rare 
earth-oxygen planes. Arthur Freeman of Northwestern University be- 
lieves that the copper-oxygen planes are metallic and conducting, whereas 
the others are insulating. 

The history of the long effort to reach high-temperature superconduc- 
tors can be divided neatly into two eras. The first begins with the dis- 
covery of the phenomenon in 1911 and lasts 75 years. It is characterized 
by patient, painstaking research and slow progress. The second era starts 
last year, and is characterized by dazzling success at a furious pace, and 
by near-hysteria. 

Era I begins with Heike Kamerlingh Onnes, a remarkable Dutch phys- 
icist who was born in 1853, the son of a wealthy manufacturer. He es- 
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tablished the famed Cryogenic Laboratory at Leiden University, making 
it the world center of cold research. In the early years of the 20th cen- 
tury, helium was the only gas that had not been liquefied, and he solved 
that problem in 1908, trapping liquid helium in a vessel that was inside 
a flask of liquid hydrogen, which in turn was inside a flask of liquid air. 
The helium liquefied at a temperature that had never before been reached, 
4.2 K. For this accomplishment he received the 1913 Nobel Prize for 
Physics. 

But a more important prize was to come. In 1911, investigating the 
effects of such exceedingly low temperatures on the properties of vari- 
ous metals, he was astounded to find that all resistance to the passage 
of electricity in mercury suddenly vanished at about 4 K. 
He made the same dramatic discovery with lead and tin 
shortly after. Then Onnes started a current flowing in a 
conductor made in the shape of a closed loop, cooled it to 
liquid helium temperature, and isolated it from any ex- 
ternal electrical or magnetic source. One year later, the 
current was still flowing undiminished. 

Kamerlingh Onnes was not only a gifted experimenter, 
he had the vision to see great things ensuing from his 
discovery. He wrote: 

“Mercury has passed into a new state, which on account 
of its extraordinary electrical properties may be called the 
superconductive state.... The behavior of metals in this 
state gives rise to new fundamental questions as to the 
mechanism of electrical conductivity. 

“It is... of great importance that tin and lead were found 
to become superconductors also. ... Tin and lead being eas- 
ily workable materials, we can now contemplate all kinds of 
electrical experiments with apparatus without resistance. . . . 

"The extraordinary character of this state can well be 
elucidated by its bearing on the problem of producing in- 
tense magnetic fields with the aid of coils without iron 
cores. Theoretically, it will be possible to obtain a field as 
intense as we wish.... " 

Thus did Kamerlingh Onnes anticipate superconduct- 
ing magnets. But they were not to be built for another 50 
years. Progress in developing superconductors with tran- 
sition temperatures much higher than absolute zero was 
agonizingly slow, as can be seen in the illustration on the 
opening pages of this article. So was reaching an under- 
standing of how and why things went superconducting in 
the first place. As time went on, other strange phenom- 
ena, seemingly unaccountable, were observed. One was 
the Meissner effect, seen in 1933: Some superconductors 
became strongly diamagnetic; that is, they expelled a mag- 
netic field. (Later, physicists realized that this was a prop- 
erty only of so-called Type I superconductors, which include 
metals, but not of Type II superconductors, such as nio- 
bium and vanadium, some alloys, and semiconductors.) 

In 1950, solid-state physicists realized that the free elec- 
trons in a crystal —the ones that conduct electricity—are 
influenced by the vibrations of the atoms in the crystal 
structure: lattice vibrations. And by 1953, they saw that 
the distribution of energies of such free electrons in su- 
perconductors is not uniform. 

It was not until 1957, however, that a theory finally emerged to give 
an acceptable picture of what was actually happening inside a super- 
conductor on a microscopic scale. In that year, three physicists at the 
University of Illinois—John Bardeen, Leon N. Cooper, and J. Robert 
Schrieffer—proposed what is now called the BCS theory, named after 
the initial letters of their last names. It relies on visualizing the forma- 
tion of pairs of electrons in superconductors called Cooper pairs. (Cooper 
had conceived them the year before.) 

In most metals and alloys, the flow of conduction electrons through 
the crystal lattice (a regular array of positive ions, or atoms that have 
lost electrons) is hampered by collisions with two sets of obstacles, one 
static and one dynamic. The static obstacles are imperfections in the 
orderly array of the lattice: holes, grain boundaries, dislocations, and 
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A physicist at Argonne National Lab- 
oratory peers through a magnifier at 
a sample of one of the new supercon- 
ducting oxides, lanthanum-strontium- 
copper oxide. It will remain super- 
conducting in the presence of very high 
magnetic fields, on the order of 60 
Tesla, which is 1.2 million times the 
strength of Earth's field. The oxide has 
а transition temperature of 35 К. The 
most widely used superconductor to- 
day, an alloy of niobium and titanium, 
has a critical field of only about 12 
Tesla near absolute zero. 
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impurities. The dynamic obstacles are heat-induced vi- 
brations of the lattice, which are called phonons. 

But as the temperature is lowered, the lattice vibra- 
tions diminish. In a way that can only be explained by 
quantum mechanical sleight of hand, at the transition 
temperature the conduction electrons form tightly bound 
pairs with a very large effective diameter. These pairs are 
able to sweep through the lattice unhindered, and all re- 
sistance to current flow disappears. The bonds between 
these pairs are ruptured only when one of three things 
happens: The temperature rises above the critical point, 
the current exceeds a critical level, or a magnetic field 
exceeds a critical intensity. In any of these cases, the ma- 
terial ceases to superconduct. The originators of the BCS 
theory shared the 1972 Nobel prize for their work. But 
the theory was criticized almost from the start by physi- 
cists who complained it was unable to make enough 
specific, quantitative predictions that would match exper- 
iments. Numerous revisions, and even quite different mod- 
els, have been proposed. 

On the experimental front, progress was even more 
laggard. By switching from single el- 
ements to alloys, researchers were 
eventually able, in 1941, to raise the 
transition temperature to 15 K, for ni- 
obium nitride. But then it took more 
than 30 years of intense and frustrat- 
ing effort to gain a mere 8 K more: In 
1973 came the discovery of a niobium- 
germanium alloy with a transition 
temperature of 23 K, still very, very 
cold, and far below the temperature 
of liquid nitrogen. There matters stood 
for more than a decade. No matter 
what experimenters ventured, there 
was no budging from that seemingly 
insurmountable limit. 

Then came Era II. 

It began last year at the Zurich Lab- 
oratory of International Business Ma- 
chines Corp. On Jan. 27, 1986, Alex 
Müller and his colleague Georg Bed- 
norz discovered a new class of super- 
conducting material with a record- 
breaking transition temperature—30 
K (later raised to 35 K). The compound was a ceramic 
with a complex structure, an oxide of lanthanum, bar- 
ium, and copper. Superconductivity in a ceramic was un- 
heard of. 

In an interview following the marathon New York ses- 
sion, I asked Miller, who holds the distinguished title of 
IBM Fellow, what had led him to investigate such a seem- 
ingly unlikely candidate. 

“Гт a physical chemist, not really a superconductor per- 
son,” he told me shyly, tugging occasionally at his graying 
beard. “Over the years, I have seen so many friends in so 
many groups try to get transition temperatures up only a 
few tenths of a degree by doing all kinds of things, and 
yet the highest remained more or less constant over the 
past dozen years. They were all using intermetallic mate- 
rials, alloys or compounds where one element is a metal, 
say, and another one is a metal or a semiconductor... I 
became convinced that you could not make any more prog- 
ress along those lines.” 

He had been working for 20 years on structural oxides, 
and came to suspect that their lattice properties might be 
conducive to superconductivity. He decided the most likely 
possibility was metallic oxides containing either nickel or 
copper, and he and Bednorz began looking at them in the 
summer of 1983, with success elusive until January 1986. 
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But Müller was in no hurry to broadcast his findings. 
“Einstein not only taught relativity,” he told me, “he taught 
that the good scientist is one who not only has good ideas 
but can keep them for himself... If I had mentioned to 
friends that we had superconductivity at thirty-five K, they 
would have just smiled at me and said, ‘Well, you have 
done reasonable work for the last thirty years, but maybe 
now you are getting too old, or are fit for the mental home? 
The results had to be checked very carefully. I didn’t want 
to ridiculize myself,” Miller said in his German English. 

“There is another important thing. These oxides are very 
easy to make. You take oxides of lanthanum, barium, and 
copper, grind them up, mix them together, and heat them 
to about 1,100 degrees, and you have the compound. A 
good physical chemist can do it in three hours. You don’t 
want someone to learn about your work and duplicate it 
in two days, before you are ready.” 

The results were actually first published in September 
in the German journal Zeitschrift fiir Physik, which is 
not widely read in the United States. Soon they were con- 
firmed by groups at the University of Tokyo and the Chi- 
nese Academy of Sciences in Beijing, 
and by Ching-Wu (Paul) Chu and his 
colleagues at the University of Hous- 
ton. By December the avalanche had 
started; the cold rush was on. 

Researchers at more than a score 
of institutions, including American 
Telephone & Telegraph’s Bell Labs, 
Argonne National Laboratory, Los Al- 
amos National Laboratory, Sandia Na- 
tional Laboratory, Stanford University, 
the University of California’s Law- 
rence Berkeley Laboratory, the Uni- 
versity of Alabama, and Karlsruhe 
University in West Germany, scurried 
to climb aboard the bandwagon, re- 
sulting in ever higher transition tem- 
peratures, up to 52 К. 

Then, in the March 2 issue of Phys- 
ics Review Letters, Chu and his group 
reported the real crusher—supercon- 
ductivity at a temperature higher than 
liquid nitrogen, a stunning 94 K, a- 
chieved with a different material: an 
yttrium-barium-copper oxide. That finding was quickly 
confirmed by several groups. Chu later reported indica- 
tions that the oxide might even go superconducting at a 
far higher temperature—240 K, or about – 27 degrees F. 
That's about what it is on a balmy winter's eve in Inter- 
national Falls, Minn. That transition temperature was ap- 
parently confirmed, late in March, by physicists at Wayne 
State University and Ford Motor Co., using a special 
diagnostic technique. 

At the National Science Foundation, where he is cur- 
rently program manager for the solid-state physics divi- 
sion, Chu told me of his long interest in the field, stemming 
from his days as a student of Bernd Matthias at the Uni- 
versity of California, San Diego. Matthias was a noted 
physicist and an early and vociferous advocate of super- 
conductor technology. 

“Matthias and I were very interested in the properties of 
oxides. Just before he died, in 1979, he telephoned me 
and we talked for two hours—very unusual for him. I 
remember vividly we both agreed they had a great fu- 
ture. He said, ‘I hope next time you get exciting results, 
let me be the first one you tell.’ I regret that he did not 
live to see this moment.” 

Thus when Müller's oxide work was published, Chu had 

[Continued on page 971 
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By DAWN STOVER 


Miami 

n Wind Star's wheelhouse Capt. 

l Johan L'Orange leans over a key- 

board and presses a few buttons. 

A picture of the cruise ship’s hull ap- 

pears on his computer screen. Accord- 

ing to a chart beside the picture, Wind 

Star is moving at 0.1 knot and heel- 

ing at an angle of 0.3 degree. Her cur- 

rent sail area reads about 30 square 

feet. The ship is docked at Pier 7, with 

only a corner of one sail visible, so 
the numbers make sense. 

Outside the wheelhouse window 1 
can see a 204-foot mast and an eight- 
ton boom for one of the ship’s four big 
triangular jibs. Orange presses an- 
other key, and an image of the sail 
assembly appears on the screen. From 
the wheelhouse the captain can watch 
hydraulic winches roll the sail around 
its furling stay while the computer dis- 
play in front of him duplicates the 
scene. “With this computerized system 
we can furl all of the sails in less than 
two minutes," L'Orange tells me. 

1 


Last fall;as a member"of a seientifie \ little undersederaft that last summer mile and a half, he leamed what it’s Sem 
team sponsored by the-Undersea .. carried oceanographers'to the remains like to crouch with two otheys\in a cold, =| 
Research Program of the National, "of the Titanic. Gannon's іёал dove off wet, dark six-and-d-half-f Tl for 
Oceanographic and Atmospheric .Ad- N the Atlantic ёдаѕі. The mission was eight hours.4chile just six inhesaway 
ministration, POPULAR Science's Rob — part.of ongoingsresearch into terfor-—the-ocean was pressing with à force of 
Gannon became the first magazine ~ mation-and natureof underwateFcan- nearly two tons per square inchNt was 
writer ever to dive in Alvin; the famous™<yonsAs Gannon de: ended nearly a. not what he expected. | 


By ROBERT GANNON 
Drawing by Dan Osyczka 


this was second»only to a trip in the shuttle as the 
ultimate sciencé/technology adventure. Now, 82 miles 
east of Atlantic City, N.J., as-the only nonscientist on a 
scientific team, I was about to get my chance. 
As part of a series of 14 dives in the.area, the research- 
"ers were looking at Wilmington Canyon, and its neigh- 
bors, a system typical of the U.S. continental margin along 
the northern Atlantic coast. The object: to gather data 
that might answer the question of how such canyons form. 
Our dive was to explore South Wilmington Canyon, gath- 
ering samples.of the bottom along the way. 


F or years I hadJonged to dive with A/vin—in my mind 
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PS reporter Rob nnon (center) boards through Al- 
vin's hatch. Below, Alc tationed at the approxi- 
mate location of the dive. The color display shows the 
ocean depth and floor contour of the continental slope 
and upper rise in the Wilmington Canyon area. А sys- 
tem called Sea Beam that bounces sonar beams off.the 
ocean floor was used to generate this chart. 
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sea urchins, and manhole-cover-sized 
e creatures called pycnogonids (left). 
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The leader of this leg of the expedition was Bonnie Mc- 
Gregor, a geologist with the U.S. Geological Survey. Late 
into the night before the dive, she and I sat in the warm 
mess hall of Atlantis II, Alvin’s 210-foot mother ship, and 
talked about those canyons. They run roughly parallel, 
eastward from the North American continental shelf, down 
the continental slope (the edge of the tectonic plate) to- 
ward the deep ocean. Most of the canyons are relatively 
straight, but others meander, much like rivers on dry land. 
Some, in fact, seem to stretch out to sea from river mouths. 
Wilmington Canyon, for instance, runs out from an an- 
cestral channel that leads from Delaware Bay. 

That many of them look like river channels seems at 
first to be logical: Rushing water—from, say, the Dela- 
ware River—carrying sand and mud could gouge out a 
sinuous path underwater the same as on dry land. But on 
second look, it’s not the same; at the mouths of rivers, 
debris tends to build deltas, not cut 
gorges. And some underwater canyons 
begin 1,000 meters deep. There must 
be another mechanism at work—and 
that’s the mystery. 4 é 

But as the Atlantis II launch yoke 
swings the 25-foot submersible out 
from her stern at 8:12 this morning, 
my mind is not on geological theories 
and processes. It’s on us and our craft. 

I am sharing this titanium-alloy 
ball with two others: a scientist 
and a pilot. Steve Culver—a gentle- 
voiced Englishman with a close- 
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Culver and I are scrunched together, lying on our sides, 
legs by necessity intertwined. We each have our own 
port—a saucer-size, truncated cone of clear plastic panels 
4.5 inches thick. Bottom pressure will deflect it inward Уз» 
inch. 

Above us, а lithium-hydroxide scrubber sucks CO» from 
the atmosphere while oxygen cylinders, at 1%; liters a min- 
ute, slowly vent their contents. The scrubber will gain 
two pounds during the trip. Elsewhere: snaps, beeps, and 
clicks as Salzig tests the gear. Every five seconds a tracker 
pings our position, recorded in the ship above. And echo- 
ing is heard from somewhere in the distance—the haunt- 
ing song of dolphins. 

Suddenly the night outside is filled with fireflies, all 
migrating upward. A luminescent jellyfish, the size of a 
hubcap, wiggles by my port, floating like a space colony 
among the stars. 

At 1,000 meters now, far deeper 
than I’ve ever been before, a surpris- 
ing thought: I’m not the faintest bit 
afraid. I anticipated at least a touch 
of claustrophobia (one of the ship’s 
crew said if the sphere split, we'd be 
a foot high and speak with a squeak), 
but I probe my feelings and find not a 
sliver of fear. 

The reason, I guess, is that the ves- 
sel is so stable I hardly believe we're 
sinking. Further, yesterday’s orienta- 
tion was designed to reassure. We sat 
huddled in Alvin—cradled on Atlan- 
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specialty is biostratigraphy; he figures 
out how mud was deposited by study- 
ing the biological life entrapped in it. 

The pilot is John Salzig—cool, pro- 
fessional, and competent. He's only 25, 
and looks even younger. But no worry 
—this is his nineteenth dive. He works 
for Woods Hole Oceanographic Institution (operator of 
Alvin and Atlantis ID, and holds a degree in mechanical 
engineering. For some reason, I'm told, engineers seem to 
make the best pilots. 

Suddenly the light in the capsule changes to aquama- 
rine, and streams of bubbles swirl past my port as we 
enter the water. Then, shockingly, a leg kicks by. It be- 
longs to one of the launch swimmers. He's opening a flood 
valve so we can sink. 

For a minute the vessel sits there bobbing on the sur- 
face, then as we slip downward, the motion stops. We sta- 
bilize, dropping at 33 meters per minute, about 1.6 km/h. 

“This is Alvin,” says pilot Salzig into a microphone. He's 
talking by hydrophone to McGregor, in the Atlantis II top- 
side lab. *Depth forty meters—four zero." 

I had expected to feel the descent, to rock or sway or 
flutter downward like a leaf. Instead, we glide, absolutely 
stable—with a slight list, says Salzig, so that we slide 
down in a half-mile spiral. The trip down should take about 
70 minutes. 

By 500 meters the azure water has turned to black. 
Outside it’s dark as night; inside, the instruments bathe 
the cabin in soft reds and dapples of orange. Readouts on 
small CRTs show our depth (from water pressure), dis- 
tance from the bottom (from sonar), time, and heading. 

The low light gives Salzig a mystical sheen as he squats, 
half-kneeling, on a foot-high wooden box before his for- 
ward porthole. He's not steering now, just coasting as he 
runs systems checks. 
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the air cleaner. Urinate in your per- 
sonal HERE [Human Element Range 
Extender] flask. Leave your shoes top- 
side.” Nobody, so he told us, has ever 
panicked in the deep—though a few 
have chickened out before they were 
launched. 

"This is Alvin. Fifteen hundred meters." A ghostly echo 
follows exactly two seconds later, Salzig's voice reflecting 
from the surface. 

A voice answers from far, far away: “Roger, Alvin.” We 
continue to sink. 


The canyon project, funded by NOAA, the National Sci- 
ence Foundation, and the U.S. Geological Survey, was 
jointly organized and directed by McGregor and William 
Stubblefield, chief scientist for NOAA's Undersea Research 
Program. 

Preliminary research was laid in 1980, when McGregor 
mapped the Atlantic continental margin off New Jersey 
with a new deep-towed sonar system. As her ship cruised 
back and forth in a grid, two side-scanning sonar units, 
towed 1.6 kilometers or so above the sea floor, recorded 
the contours by bouncing sound waves off the sea floor. 

Later Stubblefield made three dives into the Wilming- 
ton Canyon, and he found a channel winding down a gen- 
tle one-degree-gradient valley edged by gullied canyon 
walls strikingly like the South Dakota Badlands. What 
he found convinced him that some process similar to that 
on land scoured out the canyons. But just what remained 
elusive. 

He and McGregor decided to assemble a team to ex- 
plore further. “We needed people with a variety of skills,” 
says McGregor. “Bill is a sedimentologist, and I'm a geo- 
physicist, but we needed a paleontologist, an isotope geol- 

Continued 
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Leg room in Alvin’s 
6'2-ft. titanium-al- 
loy crew area is lim- 
ited for three peo- 
ple (above). View- 
ing is from two sau- 
cer-size plastic- 
panel ports on the 
sides of the craft. 
During a dive, Al- 
vin is tracked һу 
its mother ship, At- 
lantis II (right). 
The Alvin crew can 
talk to Atlantis II 
by hydrophone. Al- 
vin's launched from 
bow of this vessel. 


ogist, and a fluid hydrodynamicist to model the canyon 
system. We wanted to find out how the scouring material 
moves, how often it moves, how large the flow is." 


At 1.6 kilometers, we're still dropping. Nothing outside 
but luminous strings and flakes and blobs in the black of 
space. 

Culver and I are crumpled on a carpeted wooden floor a 
few inches up from the bottom of the ball. I notice that 
where the hull is exposed, the two-inch-thick metal is 
sweating. By the time the trip ends, the bottom of the 
sphere will hold more than two inches of water—almost 
all of it condensed from our lungs. 

The air is getting cold already. The water outside is 
just above freezing, and soon the temperature in here will 
settle near 50 degrees F. A heater would be too expensive 
in terms of electricity. It would drain our batteries (72 
kilowatt-hours of capacity) so quickly that bottom time 
would be cut drastically. So we're dressed in two sweaters, 
two pairs of socks, and long underwear. 


I decided to review my duties. This is not a simple plea- 
sure trip for any of us. Divide the number of dives into 
the cost of the total expedition, and you'd find that my 
seat for these few hours is worth about $31,000. 
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Like any other observer, ГІІ be dictating notes into а 
tape recorder; marking the time, depth, and heading every 
two minutes; taking photographs with a hand-held SLR 
camera coupled to an outside-mounted strobe; and noting 
the time and location of samples. 

Our mission is easy: Guided by the ship, we'll drop to 
the relatively flat floor of the mile-wide canyon, then tra- 
verse 100 meters or so directly north to the canyon's wall. 
Then we'll edge up it until we run low on power. Every so 
often we'll stop and, using Alvin's manipulator arms, take 
small core samples. The arms will simply push open-ended 
cylinders into the mud; when withdrawn, spring-loaded 
ends will flip shut. 

The prime objective of the project is pure science—to 
gather data leading to an understanding of how the gorges 
form. But the research has practical aspects as well: 

* Oil companies, looking toward the time when they 
may have to drill this far out, want to know as much as 
possible about geology. (Already, Shell Oil Co. has drilled 
a few exploratory holes some 24 kilometers from here.) 
“А canyon floor is an ideal place to drill," says McGregor, 
"because the canyon has nicely removed several hundred 
meters of material 
for you. But you 
want to know how 
active the area is be- 
cause a slump or 
slide or unexpected 
current could cause 
problems." 

* Communication 
companies want to 
understand sea-floor 
processes too, for 
even in this age of 
satellites, underwa- 
ter cables remain 
highly useful. 

* Ocean canyons 
are looked on by 
many as ideal waste- 
disposal areas—es- 
pecially if they peri- 
odically flush them- 
selves out. But do 
they? How often? How? 


“OK—here we are," says Salzig. My CRT says that we're 
hovering 30 meters from the bottom. I look out. Nothing. 

To halt our descent, Salzig has released a 237-pound 
weight. He wants to take the last bit easy, so we won't get 
stuck in the mud. We edge down another 15 meters, and 
he releases another 237 pounds (weight varies with occu- 
pants), then adjusts the trim by pumping water into the 
ballast tanks. (To ascend, he'll loose a 950-pound weight.) 
I flip on my thallium-iodide observation light. Down below, 
barely visible, stretches a hint of gray-brown bottom. 

And then, at 9:59 a.m., we edge down and land in a 
little puff of mud. The temperature is 3.125 degrees C; 
depth, 2,368 meters; pressurt 550 psi. I look at the sur- 
face of my window to see if bulging. Can't tell. 


Up in the ship, meanwhile, members of the scientific 
team are working on their individual projects: 

* McGregor—calm, organized, running the whole op- 
eration apparently with no need of sleep—is keeping track 
of us. She’s in the top-deck tracking room, watching our 
pings dot along a chart. 

She's also studying reports of the previous dives—trying 

[Continued on page 98] 
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JVC’s new high-quality VHS 
video recording system records and 
plays pictures with up to 450 lines of reso- 
lution. That’s better than most TV sets. 


By DAVID LACHENBRUCH 


says a demonstrator at Victor Co. of Japan's head- 

quarters in Yokohama. The 35-inch video monitor 
displays horizontal-resolution wedges that begin to blur at 
230 lines. Then he throws a switch. 

“This is a tape from a Super-VHS machine,” he says. 
The same pattern now sparkles on the screen, almost as 
if it were a true-to-life cardboard test chart without the 
TV set. The bottom of the horizontal-resolution wedge 
—the 400-line mark—is clear and sharp. The adjacent 
wedge indicates that the resolution is now at an imeredi- 
ble 430 lines. To put that into perspective, it compares 
favorably with the best high-quality monitor now avail- 
able, and is far better than the 330-line resolution avail- 
able from most current TV sets, 

This is one of the first showings of JVC’s Super VHS 
—SVHS—a step up from conventional VHS video-eassette 


T= test pattern is from a standard VHS recorder,” 


a PHOTO BY GREG SHARKO 


recording. Super-VHS is de- 
signed for high-resolution 
video recording—from video 
discs, computers, or future ex- 
tended-definition and high-defi- 
nition TV. 

The new SVHS recorder looks like a standard VHS 
model. But inside, the machine is significantly different: 
Because it uses a technique found in professional broad- 
cast and tele-production video recorders, SVHS gives su- 
perior results. The device is designed to record a video 
(luminance) signal of greater bandwidth than that of most 
home units. The broader band allows more picture infor- 
mation to be put on tape, which increases the picture detail. 

In a standard VHS recorder, the frequency-modulated 
luminance signal is recorded within a bandwidth of 1 MHz. 
Super-VHS, with a bandwidth of 1.6 MHz, holds 1.6 times 
the picture information. (Also, the FM frequency is shifted 
up from 3.4 MHz to 5.4 MHz.) The result, says Yves 
Faroudja, developer of image-processing systems for broad- 
casting and tele-production use, is “as significant a step 
in improvement of home VCR technology as the original 
introduction of VHS." 

Super-VHS has one drawback: A cassette recorded in 
SVHS mode is unplayable on a standard VHS machine. 
You can, however, make VHS-compatible tapes (with VHS & 
[Continued on page 103] 
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WING BY HUGO SALHUANA 


ROOM АТ 
ТНЕ ТОР 


Raise high 
the ranch roof 


This one-story ranch house had a cramped floor plan, 
hemmed in by a small lot and backyard pool, leaving no- 
where to go but up. So bedrooms were moved upstairs. 


By AL LEES 
Photos by Michael Lutch 


READING, Mass 
| can't believe you did that, 


led the disembodied voice above. It 
had come from the general direc- 
tion of the lone TV cameraman thru: 
up between the denuded rafters of the 
ranch house. I'd driven to this Boston 
suburb (18 months before today's re- 
turn visit) to observe a taping of an 
early sequence for a season of the 
Public Broadcasting System's how-to 
series This Old Hou: nd to check 
out this project for my own POPULAR 

Science Room at the Top series. 
Room is certainly what they were 
creating up there, as I watched from 
the front lawn with nervous home- 
owner Mary Jane Fernino. The broad- 
cast comment we'd just heard was 
directed at TV host Bob Vila, who had 
just helped Mary Jane's husband toss 
a big section of old roof deck off the 
eaves for the cameraman. A strip of. 
still-attached shingles had acted as a 
hinge, sending the scrap mass crash- 
ing against the picture window below. 
"Oh, well," Mary Jane muttered sto- 
ically, ^we were going to replace that 
window anyway." Seeing that they 
were taking a break up top to assess 
damage, she and I moved in to drag 
Continued 
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Mary Jane Fernino stands at the head 
of her new s . Behind her is the 
second-story sunspace projecting from 
the upper hall (partially hidden by bed- 
room deck in top photo). “Before” and 
"after" photos at left show how the ad- 
ded story boosts the house's curb ap- 
peal. The old roof to the left of the 
chimney was stripped off, and the chim- 
ney was extended past the new ridge. 


JULY 1987, |.87. 


1) Shingled roof deck is pried up in sections after being cut 
with a circular saw. 2) With ridge and rafters removed, the 
attic joists are covered with a tarp to prevent weather dam- 
age before the new floor is laid. 3) Preassembled gable end 
is lowered onto new wall framing and held in place with 
braces, as are the walls. Note garage at old roof height. 


the debris off her protesting shrubbery 
and carry it to a waiting dumpster. 
The electronically amplified voice 
we'd just heard was that of producer- 
director Russ Morash, whom I had 
already visited around back in his 
makeshift studio tucked into a base- 
ment workshop (lined, I'd noted, with 
shelves of back issues of POPULAR 
SciENCE). The small, expert crew that 
creates this show does all its record- 
ing at each successive remodeling site, 
huddled in some dark, quiet corner 
around a TV monitor and communi- 
cating with the "performers" and 
cameraman elsewhere on the project 
via remote hookups. Each performer 
wears a concealed microphone to pick 
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up his comments for the tape. All the 
action being shot would be edited later 
into a smooth compression. Obviously, 
the “I can't believe you did that"—and 
the goof that prompted it—would be 
cut before this segment was aired. 
As we walked back from the dump- 
ster, Mary Jane shook her head in 
continuing disbelief at the spectacle 
of her home being torn apart. "It's 
been inadequate for us since our 
daughter started school," she told me. 
“But we love the neighborhood and the 
pool out back—so we didn't want to 
move. Of course, the pool's being there 
meant we couldnt expand back, and 
the house is already at allowable dis- 
tances from our side lot lines, so we 


4) One by one, new trusses are dropped 
in place by a crane and spiked to top 
plates of the new walls. Once the con- 
necting ridge board is in place, a new 
roof deck will be applied. 5) Norm 
Abram staples shingles over Deck-Dri. 


concluded that the only way to go was 
up. Every time we watched them cre- 
ating new living space on This Old 
House, my husband and I would look 
at each other and moan ‘We need you, 
Norm! ” 

Her reference was to the show's star 
carpenter, Norm Abram, who was 
above us now, slicing through another 
section of shingled roof deck so his 
helpers could sledge and pry it loose 
to toss onto the shrubbery. Mary Jane 
shaded her eyes, gazing upward: “And 
there at last Norm really is—on my 
roof!” She shook her head again and 
beamed me her megawatt smile: “And 
as a bonus, PoPULAR SCIENCE is help- 
ing fill our dumpster. With such an 


оом 
ouest, S 


auspicious start, this project is bound 
to turn out right!" 

Now, a year and а half later, I’m 
back to check. The TV exposure (which 
had come in response to Mary Jane's 
letter to the show, but which treated 
only the first phase of this massive 
remodeling) is now a dimming mem- 
ory. But Mary Jane's prediction was 
on target: The house has been trans- 
formed from a cramped suburban 
ranch with mismatched windows (see 
“before” insets on opening pages) into 
a gracious two-story house with real 
architectural distinction. 

The Ferninos have been fortunate 
enough to get Abram back, between 
taping commitments, to help them 


PREFAB wooo 


AD RAISE PITCH 


DOUBLE LAYER. 
OF 6" FIBERGLASS 
INSULATION 


with later phases of their remodeling. 
The interior of the first floor now bears 
little resemblance to what I'd seen on 
my earlier visit. As the floor plan 
above indicates, walls have been shifted 
or removed and doorways widened. 
Both bedrooms have been moved up- 
stairs and replaced by a home office 
and formal dining room. The kitchen 
has been opened to the old dining 
room, which is now an activity area 
where the family gathers during meal 
preparation. This new family room is 
separated from the kitchen only by 
a peninsula snack counter, and now 
sports direct access to the patio (where 
most summer dining takes place). 
Abram has returned to replace a back 


OPENING 
TO LIVING 
ROOM 


EXISTING 
p BASEMENT 
STAIR 


SECTION 


Floor space more than doubled 
with the added upper story, ex- 
tending beyond existing walls at 
front and back. Moving the bed- 
rooms upstairs freed much of the 
lower story. Note how non-load- 
bearing walls were eliminated 
or realigned. The rarely used 
dining room was shifted over to 
the left, out of the traffic lanes. 


DRAWING BY CARL DE GROOTE 


window with a hinged patio door. 

To bring harmony to the front of the 
house, the windows of both downstairs 
rooms have been replaced to match the 
new upstairs windows. The entry door 
has been shifted to the right, to cen- 
ter on the window above it. These 
changes involved more than cosmetic 
improvement because the living room’s 
old single-glazed picture window was 
an energy waster and robbed the house 
of privacy from the street. 

“The surprising thing,” Mary Jane 
tells me as we climb the new stairs, 
“is that all this extra space didn't cost 
us a penny extra in heating costs last 
winter. All the new windows are 

[Continued on page 78} 
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A skylight for 


all seasons 


Light and temperature sensors on the outside of this house connect to a 
computer that controls seven skylights. Inside the skylights, insulated 
panels automatically rotate to the most thermally efficient position. 


Tube-shaped skylights are aligned from east to west. Between them, motors are hidden in “mechanical penthouses.” 


By DAWN STOVER 
Photos by Kenneth Wyner 


new year begins—Jan. 1, 2000. 

Inside an enormous house in the 
woods of northern Virginia, seven 16- 
foot-long barrel-vaulted skylights are 
hidden behind movable insulated pan- 
els. At night the panels seal off plas- 
tic-glazed housings that are exposed 
to the cold winter sky. 

The hours speed by. It’s 1 a.m., 2 
a.m, 3 a.m. Finally, it’s daybreak. 
In unison, the panels concealing the 
skylights open by a crack, slowly spill- 
ing cold air into the house. After 15 
minutes they quietly rotate up into 
the skylight bays, where they face the 
northern sky. Direct sunlight beams 
into the house from the south and 
helps heat it throughout the day, while 
the insulated panels reduce heat loss 
from the skylights’ colder northern 
side. The clock races onward, and 
night falls. Like giant eyelids heavy 
with sleep, the skylights’ panels 


T he clock strikes midnight, and the 
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slowly rotate down until they’re closed. 

I'm standing in an upstairs hallway, 
facing the computer that directs the 
movements of these special skylights, 
called Roto-Lids. The date and time 
are displayed on the computer moni- 
tor. But according to my 1987 wrist- 
watch, the first day of the year 2000 
lasted only two minutes. That's be- 
cause I’m watching a computer pro- 
gram that compresses time to simulate 
the operation of the Roto-Lids during 
a variety of daily and seasonal condi- 
tions. Aug. 16, 2000, for example, is 
an extremely hot day. The skylight 
bays overheat, and an emergency ex- 
haust system automatically expels hot 
air. 

The purpose of any skylight is to 
bring daylight into a building, and 
most skylights perform that task ad- 
equately. Unfortunately they also lose 
heat on cold winter nights and gain 
heat on hot summer days, so they may 
waste energy and make a house un- 
comfortable. The Roto-Lid is far more 
sophisticated than most skylights be- 


cause it’s designed to optimize both 
lighting and heating. It does so using 
a computer system that collects infor- 
mation about temperature and light 
levels outside the house, then auto- 
matically adjusts the positions of 
insulated panels inside the skylight 
housings. Left to its own devices the 
computerized system will operate the 
Roto-Lids until the year 2000—and 
beyond. If necessary, the computer pro- 
gram can be tailored to suit individ- 
ual tastes, or the Roto-Lids can be 
operated in a manual mode. 

The nerve center of the Roto-Lid 
system is an IBM PC-compatible com- 
puter. It’s wired to a light sensor and 
thermistors, which measure ambient 
air temperature, on the outside of the 
house. The information from these 
sensors passes through analog-to- 
digital boards that convert it into data 
the computer can understand. 

The computer also receives informa- 
tion from potentiometers installed in 
the ends of the skylights. These tell 

Continued 
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Inside the Roto-Lid system 
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In its automatic mode the computer's 
strategy (drawings above) divides the 
year into six two-month seasons, begin- 
ning with Dec. 15: cold, cool, warm, 
hot, warm, and cool. Throughout each 
day it determines whether the outside. 
temperature is cool (under 65° F), 
warm (more than 80° F), or mild 
(somewhere in between). It also decides 
whether it is day or night—based on 
whether the light level is above or 
below a programmed threshold. Then 
the computer elects a lid position. 
For example, the *summer open" po- 


sition (top) blocks solar gain from the 
south but lets in diffuse northern light. 


The “winter open” setting (middle left) 
lets in direct light from the south to 
heat the house. When closed (middle 
right), the panel meets the house's roof 
line, isolating cold air in the bay. On 
very hot days the curved lid tracks the. 
sun to prevent any direct light from en- 
tering, even when the sun is overhead. 
Astronomical equations used for sun 
tracking are stored in the computer. 

Light and temperature parameters 
can be edited at any time. For exam- 
ple, a homeowner who prefers to have 
his Roto-Lids close late in the evening 
and open at the first hint of sunrise se- 
lects a low light threshold. 
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the computer the angle of the lids. 
"They're the computer's eyes," says 
Dixon Cleveland, vice president of 
LCTechnologies. He and his brother, 
Hunt, wrote the program for the com- 
puter control system. 

After gathering all this information, 
the computer chooses an optimal lid 
position and activates V&-horsepower 
motors. "The reason the motors can 
be so small is that the panels are bal- 
anced by counterweights," explains 
Jim Adamson, the inventor of the 
Roto-Lid and a partner in Jersey Devil 
[^Far-Out Houses from Catalog Com- 
ponents," July '79], the architectural 
group that designed and built the 
skylight-capped house. 

*Normally, the skylights are closed 
at night,” Adamson tells me. “But if 
the owners want to look at the stars, 
they can switch to the system's man- 
ual mode.” They can also use the man- 
ual controls for demonstrations. 

*Go ahead, try moving a lid," Cleve- 
land encourages me. I lean over the 
keyboard and move a cursor on the 
screen to a box that says COMMAND 
ANGLE. Then I type in an angle for lid 
number five—350 degrees. I hit a key, 
and the lid above me begins rotating 
to a new position. Its six companions 
don't budge. 

In the automatic mode, the com- 
puter uses a command strategy 
programmed into the system (see 
drawings) to determine the best posi- 
tion for the lids, depending on outdoor 
light and temperature levels. Fans turn 
on if the temperature inside the sky- 
light bays reaches 160 degrees F. 

Adamson got the idea for the Roto- 
Lid while Jersey Devil was drawing 
up plans for a solar-powered ware- 
house. “The problem was finding a 
thermally efficient source of year-round 
lighting," he recalls. He obtained 
funds from the Department of Ener- 
gy's Appropriate Technology Small 
Grants Program and built a proto- 
type. The movable panel he invented 
forms seals in three positions —where 
the edges of the lid make contact with 
the structure of the skylight's housing. 

Adamson doesn't expect his design 
to be used in many homes. "In a house, 
you don't have a problem with day- 
lighting," he says, “so a skylight this 
size is a luxury.” The mechanical and 
electronic equipment needed to drive 
the foam-core lids is expensive, so it's 
best suited to a large-scale application, 
Adamson says. He envisions using 
the Roto-Lid to light warehouses and 
malls. “Гуе always thought of it as an 
industrial skylight,” he explains. “It 
could easily be sixty feet long.” And 
Cleveland claims the computer pro- 
gram that now controls seven lids 
could easily handle 100 more. 5] 


MICROCHIP 
MECHANIC 


Tough-to-find defects in GM’s on-board computers are diagnosed with a new computer 
system that even lets your car “talk” directly to factory experts thousands of miles away. 


By TONY SWAN 
Photos by Greg Sharko 


in automobiles, cars don’t just 

break, they suffer nervous break- 
downs. Our old friends the carburetor 
and distributor have largely vanished. 
The territory under the hood of almost 
any new car is familiar, yet somehow 
alien and vaguely threatening. Black 
boxes abound, and lurking in a nest 
of printed circuits is a tiny electronic 
brain, capable of maintaining optimal 
engine efficiency—or if it fouls up, of 


E ver since the microchip revolution 


issuing ridiculous orders that make 
the engine stumble. And because you 
cant see electrons coursing through 
their circuits, such problems are no- 
toriously tough to trace. 

Which is what brought me to a 
Buick Motor Division dealership just 
north of Detroit to watch a technician 
(they used to call them mechanics) 
probe for a defect in a new Buick’s 
electronic brain with the aid of one of 
the most sophisticated diagnostic tools 
developed so far. 

Buick calls its new system CAMS, 
an acronym for Computerized Auto- 


motive Maintenance System. It may 
be the harbinger of fundamental 
change, not only for Buick but for the 
industry at large. 

The reason is that, unlike most of 
today’s diagnostic systems, such as 
those built by Sun Electric Corp., Bear 
Automotive Service Equipment Co., 
and other firms, CAMS can go on-line 
with Buick’s formidable host main- 
frame computer, located at its Flint, 
Mich., headquarters. That host is an 
IBM 4381 with enough memory to re- 
cord every detail of every electronic 

Continued 
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TELEPHONE. 
HELP LINE 


How CAMS works 


Dealer technicians connect an IBM 
PC/AT-based processor to the car’s bat- 
tery and Assembly Line Data Link. 
Data from the car’s computer, engine 
circuits, and sensors are automatically 
analyzed; then CAMS interprets the 
readings and tells how to correct prob- 
lems. Information fed into CAMS by 
the dealership is transmitted to Buick's 
main computer in Flint, Mich. Engi- 
neers from design, manufacturing, and 


IBM 
PROCESSOR. 
TERMINAL 


service can then study problem situa- 
tions to correct design flaws and offer 
field fixes. This eliminates the need 
ly lost or misplaced service 
bulletins. Technicians with unusual 
problems can share them with Flint 
using the “Echo” system. Echo allows 
Buick's Technical Assistance Center to 
view the same information seen on the 
CAMS screen, making problem-solving 
conferences a snap. 


FLINT MAIN-FRAME COMPUTER 
— | 


|- DATA. 
.. BASE. 


ENGINEERING MANUFACTURING SERVICE 


system of every Buick made since 1981 
—plus each detail of each service pro- 
cedure needed to fix them. 

“We really believe that this repre- 
sents the first generation of true com- 
puterized service equipment,” says 
CAMS program director John Bereisa. 
“The various: scopes and other elec- 
tronic diagnostic gear that have come 
along represent the first half-step. But 
the direct link to the manufacturer is 
absolutely essential.” 

To discover just how essential this 
direct link was in a dealer service bay, 
I found myself head to head with tech- 
nician Paul Ghanan, leaning over a 
1987 Buick Riviera’s fuel injectors as 
he hooked up the Assembly Line Data 
Link, a plug that wires the engine's 
on-board computer to CAMS. 

The preliminaries were routine to 
Ghanan. After the hookup, he fired 
up the service-bay CAMS machine, a 
chest-high unit on wheels that was 
topped by a computer monitor with a 
touch screen. The CAMS unit imme- 
diately started asking questions on 
its screen, at the same time beginning 
an electronic interrogation of the car 
itself. 

One surprising capacity of many on- 
board computers is their ability to act 
as a library, storing a wealth of infor- 
mation about your car in internal 
memory. Ghanan tapped the memory 
of the Buick to get its vehicle identi- 
fication number, the code that ena- 
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bled the CAMS console to retrieve all 
the background on this car from its 
memory. 

From then on, the procedure was 
thorough but tedious. The CAMS 
screen repeatedly filled with lengthy 
questionnaires, and Ghanan tapped 
out the answers based on observation 
and further tests. Each answer led to 
more tests, including an order from 
CAMS to start the car and wait until 
it was fully warmed up—something 
that took about five minutes at part 
throttle. 

The computer was actually going 
through the process of methodical test- 
ing and elimination of probable faults 
used by any skilled mechanic. The dif- 
ference was that the CAMS system 
was incredibly, even excruciatingly, 
thorough. It often demanded a test 
where an experienced technician would 
rely on intuition and skip a step. But 
on the other hand, it never missed a 
detail. Even headlights and taillights 
got a test. 

Eventually the system narrowed the 
problem down to the throttle-position 
sensor. Then Ghanan surprised me 
by sliding in behind the wheel and 
tapping the touch screen of the Rivi- 
era’s own computer system. The ac- 
tual throttle position flashed on the 
car’s cathode-ray tube—a luxury fea- 
ture that Buick normally uses to give 
the driver information such as num- 
ber of miles to empty. 


“This particular car can give you 
that kind of information,” Ghanan 
said. “But for most GM cars, you 
would run the test through CAMS.” 

Once the fault was known, it took 
but a simple adjustment to get the en- 
gine operating correctly again. 

Curiously, this diagnostic procedure 
didn't actually use the Flint-based 
main frame. The CAMS machine it- 
self conducted its research after in- 
structions were tapped on its screen. 
It answered via a printed-out sheet 
that listed “pass” or “fail” for a vari- 
ety of potential faults. Hundreds of 
“passes” were issued for every fault. 

Then what, I asked, was the impor- 
tance of the main-frame link to a 
working mechanic? *We connect to the 
factory at night, when our machine 
exchanges information with the main 
frame," Ghanan said. That means the 
factory link is used to update stored 
information, much as service bulletins 
get sent through the mail. It also al- 
lows technicians in Flint to quickly 
collect data on hundreds of service 
problems so that production changes 
or field fixes can be developed. 


Other abilities 


The CAMS design has other fea- 
tures not needed for this simple ex- 
ample. One of the most intriguing is 
its ability to capture from the engine- 
control computer a short piece of run- 
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Only NRI gives you a 27” high-resolution 


Become one of America’s most sought- 
after technicians . . . put your talents 
and spare time to work for you in the 
"explosive-growth" world of home 
entertainment electronics. 


‘Train in state-of-the-art video/audio serv- 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way. It's hands-on training, at home . . . 
designed around the latest electronic equip- 
ment you build and keep as part of your 
training. 
The High-Tech Revolution 
in the Home Is Just Starting 


Sweeping changes are taking place in our 
homes, changes brought about by the 
phenomenal growth of home entertainment 
electronics. Already available are high res- 
olution TV, TVs with stereo sound, simul- 
taneous multi-channel viewing, projection 
TV, Camcorders, 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the busi- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high-tech 
video equipment used for employee train- 
ing, data storage, even video conferencing. 
Join the Future or Be Left Behind 
Today the consumer electronics industry 
represents a whopping $26 billion oppor- 
tunity for the new breed of consumer 
electronics technician. 

"Today's consumer electronics revolution 
is creating huge servicing and repair mar- 


stereo color TV you build to prepare you for 
today’s video servicing careers. 


You Build a 27” Stereo TV 
During the assembly process of your state- 
of-the-art Heath/Zenith 27” TV, you learn 
to іде! and work with components and 
circuits as they actually appear in com- 
mercial circuitry. Then through tests, adjust- 
ments, and experiments you quickly master 
professional troubleshooting and bench 
techniques. 


kets that are just starting to boom. 
Here is your chance to become a fully 


qualified professional the way tens of 


thousands have trained with NRI. 


Totally Integrated 
Hands-On Training 

Since NRI training is built around "learn 
by doing," right from the start you con- 
duct important experiments and tests with 
your professional digital multimeter. You 
assemble the remarkable NRI Discovery Lab 
and perform a complete range of demon- 
strations and experiments in the process. 


NRI's commitment to you goes beyond pro- 
viding you with equipment appropriate to 
the latest technology. Best of all, we ensure 
that in the learning process you acquire the 
very skills that will make you a professional 
service technician on the job. 


Inside Your TV 
The Heath/Zenith 27" TV has all the fea- 
tures that allow you to set up foday your 
complete home video center of the future, 
Flat screen, square corners, and a black 
matrix to produce dark, rich colors . . . 
even a powerful remote control center that 
gives you total command of video and audio 
operating modes. 

NRI has purposely designed your train- 
ing around equipment that has the same 
high-tech circuitry you'll encounter in com- 
mercial equipment. That means your train- 
ing is real-world training. 

Your NRI Training 
Has Another Special Element 


Also built into your NRI training is the 
enormous experience of our development 
specialists and instructors. Their long- 
proven training skills and personal guid- 
ance come to you on a one-to-one basis. 
Always available for consultation and help, 
these instructors ensure your success both 
during your training and after graduation. 


Step Into the Future Today 
The richest reward gained from your NRI 
Video/Audio training is a firm grip on the 
future. Now is the time to act. Send the 
post-paid card to us today. You will receive 
our 100-page catalog free. It’s a fascinat- 
ing explanation of our training methods 
and materials. (If someone has used the 
card, write to us at the address below.) 


ААР School of Electronics 
McGraw-Hill Continuing 
" 
if 


Education Center 
3939 Wisconsin Avenue, NW и 
Washington, DC 20016 im 


Raise the ranch roof (continued from page 69) 


double-glazed, of course—and we put 
twelve inches of Owens-Corning Fiber- 
glas insulation in the new attic. We 
also re-sided the whole house in vinyl, 
weatherstripping and caulking as we 
went. That tightened it up a lot.” 
And the Ferninos need never worry 
about the ice-dam damage that can 
plague houses in the Boston area. 
Along the eaves of the new roof deck 
and on up two feet beyond the new 
wall line, Abram applied a self-adhe- 
sive membrane strip from Owens- 
Corning Fiberglas Corp. (see photo). 


Called Deck-Dri, it’s an asphalt sheet 
surfaced with polyethylene film that 
seals the deck from penetration by 
melting snow. Deck-Dri is also a vapor 
barrier, so it should only be used over 
vented spaces such as these soffit- 
vented eaves. 

The space upstairs is impressive. 
You’re welcomed at the head of the 
stairs by a delightful sunspace bay 
from Pella Windows & Doors that of- 
fers an embracing view of the pool and 
wooded backyard. Mary Jane takes 
her morning coffee here after getting 


her daughter off to school, and it’s a 
cozy nook to settle into for some read- 
ing or sewing. 

Next door, the new master bedroom 
is a luxurious 28-foot “floor through” 
with a three-panel patio door in the 
rear wall for access to the private deck. 
And private it is—a lofty retreat raised 
above the cares of the day, ideal for a 
cocktail chat while the children grab 
a final swim on a summer evening. 

Near the other end of the long room, 
a walk-in wardrobe closet leads to a 
sybaritic master bath with—of course 
a whirlpool tub. The original design 


YESTERDAY 


^ 


Y 


IT WAS CHLORDANE. 


TODAY IT'S ORTHO- 


ORTHO-KLOR Soil Insect & 

Termite Killer is a concentrated 

liquid insecticide from ORTHO that 

will kill all the insects that Chlordane 
was originally used to control and is 
especially effective against tough-to-kill 
ants and termites. 


Since it contains the broad spectrum, pro- 
fessional insecticide Dursban? you can count 
on ORTHO-KLOR to control the major outdoor 


home pest invaders quickly and effectively. 


ORTHO-KLOR 
Indoor & Outdoor Insect Killer fF 
is a milder, general-purpose 
insecticide dust that kills 
pests inside and outside your 
house. Use it to kill most 
nuisance pests including 
roaches, ants, spiders and 
fleas and many others in and 
around your home. 


ORTHO-KLOR.The powerful 
replacement for Chlordane 
that gives you so much more. 


Avoid accidents. For safety. read the entire label including 

precautions. Use all chemicals only as directed. 

Copyright ©1987 Chevron Chemical Company. 
All rights reserved. 


You're better off 


E 
ORTHO 


placed this bathroom in a back cor- 
ner of the house, but the plumber 
pointed out that all utility runs from 
the basement (supply and drain pipes) 
could go up through the smaller closet 
by the front entry. So the floor-plan 
switch made good economic sense. 

The two other major gains upstairs 
are yet another bath—directly above 
the existing downstairs bath—and a 
badly needed guest room. The child’s 
bedroom, too, is more spacious than 
the old one below. 

But is this type of upward expan- 
sion practical for most small houses? 
After all, you're stacking up a lot of 
extra weight—will existing walls and 
foundations carry the load? In a well- 
built house with an excavated base- 
ment, there should be no problem—as 
long as the added story is carefully 
designed to distribute its weight onto 
load-bearing walls. Such houses are 
characteristically overbuilt for single- 
story structures. 

If you have any doubts about the 
stability of your house's foundation, 
have it checked by a structural engi- 
neer. If you commission an architect 
to design your addition, checking out 
the structural feasibility will be part 
of his or her responsibility. 

As we descend, Mary Jane displays 
special pride in the enlarged entry 
hall. *We did all this tiling ourselves," 
she points out. Those back issues of 
Рорк Science in the basement are 
obviously not just for show. The Fer- 
ninos worked alongside the TV crew 
during the shooting and have contin- 
ued to do much of the work on later 
phases of the job. 

АП told, the remodeling—which 
cost less than $50,000 because of the 
sweat equity—has added at least 
twice that amount to the value of the 
house. 

But it's taken a year and a halfs 
disruption. For all these benefits— 
twice the space, with no increase in 
heating and cooling costs—would the 
Ferninos go through it all again? 
“Never—unless we had Norm again,” 
Mary Jane says firmly. “But it has let 
us stay where we want to live" HS) 
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Folding 
machine gun 


In under three seconds an expert 
shooter can unfold the self-contained 
ARES 9mm FMG from an innocent- 
looking flat black box into a compact 
submachine gun capable of spitting 
out bullets at the cyclic rate of 650 
rounds per minute. The magazine ca- 
pacity is either 20 or 32 
cartridges. 

Unfolded, the 9mm 
FMG is 19.8 inches long. 
Folded, it measures only 
1.4 by 3.3 by 10.3 inches. Although 
the current prototype weighs about 
five pounds, composite materials are 
expected to shave at least one pound 
off this figure. 

Without a chance of its being de- 
tected as a weapon, the folded 9mm 
FMG can be carried in your hand, 
right out in the open. There's a need 
by undercover lawmen, security offi- 
cers, and special-assignment military 
forces worldwide for a readily conceal- 
able, high-firepower automatic weap- 
on. It is this requirement that the 
unique 9mm FMG was designed to fill. 
Bodyguards of heads of state should 
find it especially well adapted to their 
use. These agents' guns must not 
be apparent to the public—for the 
sake of their distinguished clients' 
images—but they need more firepower 
than any handgun can deliver, in an 
automatic weapon less cumbersome 
than the typical machine pistol or sub- 
machine gun now used for such duty. 

Francis Warin, senior engineer at 
ARES, Inc., of Port Clinton, Ohio, is 
the inventor of this high-tech subma- 
chine gun. It is currently under de- 
velopment by ARES, which is headed 
by Eugene Stoner, famed designer of 
the US. M-16 rifle. 

Because ARES is strictly in the re- 
search and development business, an- 
other firm will manufacture the 9mm 
FMG when R&D work on the gun is 
completed. Sales, of course, will be 
restricted to military and law-enforce- 
ment purchasers. This is not a con- 
sumer product.—Paul Wahl 


This high-tech folding submachine gun 
is drawn as a compact black box (sec- 
ond from top), unfolded, and locked 
into its firing mode in less than three 
seconds. In another two seconds, the 
20-round magazine can be emptied. 
Ammunition is the 9x19mm Para- 
bellum cartridge now in police use. 


À 


If your engine is 
designed to run on 
leaded fuel, it needs 
lead to protect valves 
and seats. So if you're 
using a lead substi- 
tute, you're gambling 
with a cheap imitation." 
What you need is а real solution. 


"] 

0188] VESTI 
104+ REAL LEAD. 
The genuine lead 
protection your 
engine needs. 

The only addi- 

tive that restores 
the minimum 
equivalent of 
Л gram of real 
tetraethyl lead to 
every gallon of 
gas. То coat your 
exhaust valves 
and seats, pre- 
venting damag- 
ing metal-to-metal 

contact. REAL LEAD also lowers exhaust 

emissions. Inhibits rust and corrosion. 

And makes your engine run smoother. 

REAL LEAD. From 104+. 

The worlds No.1 brand of quality 

fuel additives. 

ORDER OCTANE BOOST PRODUCTS DIRECT: 


Racing Decal. Full-color logo sticks on any clean, 
smooth surface. 7°x3" $1 


OCTANE BOOST 
Box 271148 • Dallas, Texas 75227 


Warning to California motorists: 
For boat engines ONLY. Unlawful for sale or use in 
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a 
4-D clock 


^ Put this clock in the center 

of a room, and you can read 

it from any direction. Hands 

for the conventional face on 

the top spiral down the out- 

side. The thick hand gives а 
the hour; the thin hand, the 
minutes. Omniclock, 610 
Finchley Rd., London NW11 

TYP, England. $60. 


QFish farm 


A ring of pontoons sup- 
^ x ports a 50-ft.-deep net where 
= Gss salmon are kept—exposed 
to the sea—and harvested. 
The fish are fed pellets from 
a central tank. The first of 
such units is moored off Swe- 
den’s coast. Farmocean AB, 
V. Hamngatan 21, 411 17 
Göteborg, Sweden. 


Fast forwarding Ò 


This high-speed transport, 
shown in ап artist’s concept, 
would shuttle small pack- 
ages between hub distribu- 
tion points in the U.S. and 
Europe. Federal Express 
Corp. says transatlantic de- 
livery would be three times 
as profitable as passenger 
service on the same route. 


45-wheeler 


Deere and Co.'s first cargo 
carrier uses one wheel in 
front for steering, while four 
wheels support loads up to 
600 Ibs. The 8.5-hp engine 
has a variable-speed drive 
that maintains a constant 
engine rpm. Large tires give 
a smooth ride. The John 
Deere AMT 600 is $3,400. 


Glass armor 


Coat windows with Profilon 
Plus to prevent dangerous 
shattering from impacts, 
says its Dutch developer, 
Industrial Research B.V. 
The transparent adhesive 
film contains tough nylon fil- 
aments. Contact: American 
Armatura, 6 Settlers Hill Rd., 
Danbury, Conn. 06811. 
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Flying lab 
Lockheed-Georgia Co.'s con- 
cept for a pilotless high- 
altitude platform to collect 
earth science and traffic 
data would be powered by 
ground-based microwave 
antennas. The Carbon Diox- 
ide Observation Platform 
System would fly at 60,000— 
770,000 ft. for 60 to 90 days. 


€ 

Plastic posts 
Highway delineators, with 
reflectors that mark the 
edges of roads, are usually 
made of steel. But these ex- 
truded tubes are made from 
a polycarbonate resin devel- 
oped by Mobay Corp. They 
bend when hit by a car, then 
spring back without dam- 
aging the vehicle. 


Truck stretcher 


Extending hitches allow 
close coupling of truck trail- 
ers on straightaways for low 
drag. But a pivot design 
automatically lengthens the 
drawbar during turns, so the 
boxes don't clash. A link 
behind the cab works simi- 
larly. Kalmar Lagab, Box 
209, 312 01 Laholm, Sweden. 


Mexican minicar 


Designed for children up to 
4 yrs. old, this rear-facing 
seat from Volvo Cars of N.A. 
is secured by the car's seat 
belt, plus an extra one. Vary 
the angle by moving the 
passenger seat forward or 
backward. The bucket-style 
seat has a foam-padded steel 
shell with a washable cover. 


Designed by Ford Motor 
Co. with Mazda Motor Corp., 
and manufactured in north- 
ern Mexico, the 1988 Mer- 
cury Tracer has a 1.6-L fuel- 
injection engine. The base 
price for a two-door hatch- 
back is $7,926. Four-door 
models are available, and а 
station wagon will be added. 
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A protective polymer coat- 
ing gives Phenix-Clad wood 
garage doors the strength 
and durability of steel while 
retaining the look and feel 
of wood, says Phenix Man- 
ufacturing Co. (625 Elizabeth 
St., Shawano, Wis. 54166). 
The 7-by-16-ft. Colonial mod- 
el costs $900. 


a 
Garage opener/lamp 


Press a button, and the 
Lightmaker %-һр garage- 
door opener turns on its own 
light and a house lamp while 
it raises the door. A plug-in 
lamp control module re- 
ceives commands through 
house wiring. $220. Stanley 
Automatic Openers, 5740 E. 
Nevada, Detroit, Mich. 48234. 


(Elegant shower 


Lever handles and wall- 
mounted bath and shower 
faucets with slip-fit mount- 
ings have been added to the 
Cygnet line from Kohler Co. 
(Kohler, Wis. 53044). The 
black chrome-plated brass 
units have gold-plated ac- 
cents. The $1,016 set includes 
high-flow ceramic valves. 
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Tough garage door ù 


(Smart radon spotter 


The At Ease Radon Monitor 
model 1020 is an alternative 
to alpha-track and charcoal- 
type radon detectors. A sol- 
id-state sensor counts alpha 
particles in the air, and a mi- 
croprocessor calculates the 
concentration. $250. Sun Nu- 
clear Corp., 415-C Pineda 
Ct., Melbourne, Fla. 32940. 


fer carpet cleaner 


Clean carpet stains quickly 
in your house or auto with 
the $76 Vic Vac, a cordless 
rechargeable carpet cleaner 
from Remington Products 
(60 Main St, Bridgeport, 
Conn. 06602). Vic Vac vacu- 
ums up spills, dispenses a 
cleanser, brushes the pile, 
and re-vacuums the carpet. 


Halogen cook top 


Gaggenau's $729 model VC 
114-602 is an easy-to-clean 
electric stove top with a 
halogen/glass-ceramic hob. 
This innovative burner starts 
up instantly, and directs ra- 
diant and IR heat to pots, 
says Gaggenau USA Corp. (5 
Commonwealth Ave., Wo- 
burn, Mass. 01801). 
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When ESCORT was 
| its radar warning was merely astonishing. 


ZSEE 


introd 


ced in 1978, 


Then the improvements began 


“If you can Imagine the Turbo Porsche of the 
radar detectors, this Is It? That was Car and 
Driver’s verdict on the first ESCORT. 

The comment referred to ESCORT's 
astonishing performance, but it anticipated 
something more. Just as Porsche keeps 
refining its classic 911, our engineers now 
have nine years of technical advancements 
built into ESCORT. 


More power under the hood 

While car makers talk about horsepower, 
engineers measure a detector's radar-finding 
ability in dB. Today's ESCORT is significantly 
more powerful than the one that drew super- 
latives from Car and Driver nine years ago: 
10 dB more sensitive on X band, 13 dB on 
K band. 

Our engineers never stop researching, 
and when they make a breakthrough, it goes 
into production immediately. Consequently, 
ESCORT performance is always at the fore- 
front. In its most recent test of ESCORT, Road 
& Track wrote, '\..\ is highly recommended" 

Since then, our engineers have added 
an extra 2 dB to ESCORT's sensitivity on both 
bands. Imagine what Road & Track would say 
now. 


Rashid rejection too 
Of course, there's more to detection 
than simply issuing a long-range warning. 
The warning must be real. No false alarms. 


RASHID 


RADAR 
Figure 1: A digital spectrum analyzer scanning the entire width 
of K band can't see the difference between radar and Rashid. 


When the FCC cleared the Rashid VRSS 
collision warning system for operation on K 


band, there was no known way to distinguish 
between Rashid and radar. But our engineers 
came through again. Our AFR™ (Alternating 
Frequency Rejection) circuitry automatically 
isolates and neutralizes Rashid signals, yet 
leaves ESCORT's radar detection capability 
undiminished for your protection. 
The full radar report 
In addition to long-range warning, 
ESCORT also pioneered a full-disclosure 
warning system that tells you everything you 
need to know about the radar it finds. At 
first radar contact, the alert lamp responds 
and the analog meter indicates radar 
strength. Simultaneously you will hear an 
audio warning—pulsing slowly when radar is 
weak, quicker as you near, then constant as 
you approach range. 


Power-ON LED 
and Sensor 


Signal Strength 
Meter 


Highway/City 
‘Switch 


ESCORT also provides separate warning 
tones for each radar band. And we've added 
а Mute function for your convenience: once 
you've noted the warning, touching a switch 
mutes the audio warning, yet leaves the 
detection circuits fully armed for the next 
encounter. 

Character reference 

Our policy of continuous refinement has 
prompted the experts at Road & Track to say, 
“Externally, the ESCORT has changed hardly 
at all over the years; internally, it has under- 
gone several major revisions, each estab- 
lishing new performance standards in the 
field’ 


Now... same-day shipping 
We build ESCORT in Cincinnati and we 
sell direct to our customers only. Call toll 
free. Orders in by 3:00 pm eastern time 
Monday through Friday go out the same day 
by UPS, and we pay shipping. Overnight 
delivery is guaranteed by Federal Express 
for $10 extra. 
Time-honored guarantee 
If you're not fully satisfied within 30 days, 
return your ESCORT. We'll refund all your 
money, including return postage, with no 
questions. 
More than a million drivers put their trust 
in ESCORT. Yours is just a toll-free call away. 


Order Today 
ESCORT $245 (OH res. add $13.48 tax) 


TOLL FREE...800-543-1608 


(Phone M-F 8-11, Sat 9-5:30, Sun 10-5 EST) 


69 & Bz! 


By mail send to address below. All 
orders processed immediately. Prices 
slightly higher for Canadian shipments. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 01677 

One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


© 1987 Cincinnati Microwave, Inc, 


At a price of only $6399; the Isuzu P'UP is 
the lowest priced import truck in America.’ 

But about the only place we made compro- 
mises was the price. 

We certainly didn't cave in when it came to 
the кеп ү capable of tie over 1,100 е 
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What’s New 
for Your Car 


BY JACK KEEBLER 


Bright boots n 
Available in red, blue, or yel- 
low, these polyurethane cov- 
ers slip over shock absorbers 
to provide extra protection 
for dampers exposed to off- 
road mud, dirt, and dust. 
Maker: Poly-Tuf Intl., 14160 
E. Firestone Blvd., Santa Fe 
Springs, Calif. 90670. They're 
priced at $7 each. 


. = /3 
Lightweight wheel 


The two-piece Type 232 wheel 
is a lightweight. Its cast- 
aluminum center is bolted 
to a spun-forged rim that's 
polished and anodized. Sizes: 
6 by 14 in. to 10 by 15 in. 
Prices: $93-$121. American 
Racing Equipment, 17600 S. 
Santa Fe Ave., Rancho Do- 
minguez, Calif. 90221. 


QCompact welder 


The 85-Ib. Auto Arc MIG wel- 
der uses 115-V AC power and 
provides 90 amps of DC wel- 
ding current at 30% duty 
cycle. A fine-tuning knob al- 
lows the operator to select 
wire-feed speed and arc volt- 
age. Miller Electric Mfg., 
Box 1079, Appleton, Wis. 
54912. Price: $610. 


c 

Rust pen 

Remove loose rust using the 
scraper cap on 3M Co.'s Rust 
Avenger. Then shake the 
penlike applicator, remove 
the cap, and apply the liq- 
uid by depressing the tip on 
the rust spot. When the liq- 
uid turns black, the remain- 
ing rust has been converted 
to a paintable surface. $10. 


| 
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GAnti-theft clamp 


This high-visibility hook 
clamps the steering wheel to 
the brake pedal. The two tel- 
escoping sections are tight- 
ened by fast ratchet action 
and secured by a combina- 
tion lock that's tough to pick 
and has no key to lose. Ultra- 
pro AB, Arsta Skolgrand 10, 
117 43 Stockholm, Sweden. 


a 

12-V vac 

Black & Decker’s CarVac 
Plus plugs into the lighter 
for convenient cleanups. The 
company claims that the new 
vacuum has 40% more power 
than previous models. Each 
unit comes with a washable 
filter bag, a crevice tool, an 
upholstery brush, and a dust 
brush. Price: $25. 
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What’s New 
in Electronics 


BY WILLIAM J. HAWKINS 


Lazy-Susan CD 


Sony Corp.’s carrousel com- 
pact-disc player holds up to 
five CDs in its drawer and 
spins its turntable to select 
one. The CDs can be played 
sequentially, randomly, or in 
any order you program. With 
remote control, the CDP-C5F 
costs $450. 
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Free-hand taping 


Start the camcorder. Now 
drop your arms, and get 
comfortable. Steady Ready 
Cam supports the camera, 
freeing your arms for rest- 
ing or directing. The around- 
the-shoulder rig is available 
from Media Optics (Box 
3174, Burbank, Calif. 91504), 
for about $40. 


ФОтпі-гетоѓе 


The Unifier infrared remote 
control replaces your other 
remotes by learning the 
codes they use. Result: One 
remote runs all your audio 
and video gear by perform- 
ing up to 100 different func- 
tions. Onkyo U.S.A. Corp., 
200 Williams Dr., Ramsey 
N.J. 07446; $120. 


The Magnavox CD video 
player uses 8- or 12-in. video- 
discs, 5-in. audio CDs, and 
the new 5-in. video CDs that 
contain 5-min. video singles. 
Price of the video CDs will 
be about $10; the player, 
about $750. N.A.P. Consumer 
Electronics Corp., Box 14810, 
Knoxville, Tenn. 37914. 


Go-anywhere pager 0 Y 


The Cue pocket pager re- 
ceives messages via the 
Westar IV communications 
satellite, so you're never out 
of touch anywhere in the 
country. The system is avail- 
able from National Satellite 
Communications, Box 18444, 
Cleveland, Ohio 44118-0444. 


ODigital-TV maker 
Attach Double Play to your 
TV, and you'll see two pic- 
tures at the same time. The 
clever box adds picture-in- 
a-picture—one picture in- 
serted within another—and 
freeze frame to any TV. 
Made by Rabbit Systems, 
233 Wilshire Blvd., Santa 
Monica, Calif. 90401; $229. 
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Riken Radials. Riken Wheels. 


ANWIR 
POSS LEAL 


SU 


V SPEED RATED 
Raised Black Letters 
P215VR50-13. -$117 
P245VR50-14. -$165 
195VR50-15. -$129 
205VR50-15. .$149 
225VR50-15......$169 
205VRS55-16. .5169 
225VR50-16 . .$175 
.$185 
.$189 


185НА65-15. 
19SHR6S-15. 
* 205VR65-15 . 
Р215НА65-15 


*V Speed Rated for 1986 
Mercedes 560 model series. 


577179 
8888533 


564 5% 
$78 $9 
$ 69 $82 
$74 587 
5и 5% 
586 598 
$88 s% 
зв $ 99 

60-15. sg 
21SHR60.15.. 589 

Raised Black Letters. 
P23SHR60-14 ...... 592 
P2ASHREO-14 >. 59 
P22SHR6O-15 `, з 
P235HR60-15 $ 95 
` Р245НВБ0-15 $ 99 
P255HR60-15 $103 


RIKEN WHEEL ACCESSORIES 


New way to customize! Add your car's logo 
(in chrome or black) to each wheel lock and 
lug nut head with our exclusive Cust 

Emblem/Sticker Kit. $12.00 for 4 whee 


Available for: Cor Mazda 
Audi Сы Nissan 

» BMW Ford Pontiac 
Buick Mustang Firebird 
Cadillac 4х4 Toyota 
Camaro GMC W 
Chevrolet. Honda 


RIKEN 
AMERICA с. 


1113 E. 230th Street, Carson, California 90745 


Please ри 


Name 
Address 
City State Zip 
Phone (Home) (Work) 
Make of Car Model Year 
š Qty | Size | Description | PriceEach | Total 
| | | 
PS Subtotal 
Mounting & Balancing 
Grand Total’ 


"CA Residents Add 642% Sales Тах 


The total 
high performance package. 


a 
Liy 


мем! 
"ттт, 


70 SERIES ALUMINUM WHEELS 


Front Wheel Drive (FF) 


Г ДЖЕТ, 5149 
5167 
5225 


1. 
16° (Corvette) 


H SPEED RATED Front Wiss Da Front Wheel Drive (FF) 
Blackwall Mach Polished Bloch)" иа 
17SHR70-12. $ 51 Cover Mach. hed and 

552 Clear Coat Treated 

$55 .. $128 

$139 
H м Rear Wheel Drive (FR) 5149 
[Aral in Gold Silver, Block 

$ 59 

$62 Rear Wheel Drive(FR) 

5 66 

$72 

567 


Front Wheel Drive (FR) 


.$ 65 2 PC..FF/3 PC R 

.$ 68 Aluminum Whe ^ Mach. 

.$ 73 Polished and Clear: oat 

ч н 13" > $124 

75 82 n % 5133 

15"... ..9140 

P2ISHR70-14 ....$ 84 Rear Wheel Dr. (FR) 
P22SHR70-14 ....$ 89 и. ++ $129 
P235HR70-14 ....$ 93 7x15". $139 
P225HR70-15 ....$ 96 S/T2-PCJ3-PC. зы 5149 
P235HR70-15 ....$101 ALUMINUM WHEELS 1015. + $189 
P2SSHR70-15 ....$106 


Riken Wheel Lock Systems - Passenger Cars 


Set ol I6 pieces for 4 lug wheels. ..4 locks. I2 one Set of 20 pieces lor S lug wheels. 
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Energy Q&A 


By JAN F. KREIDER 


Vapor-barrier boo-boo 


In January’s “Alternate-Energy An- 
swers” there was an error in the an- 
swer to reader Wurst's question about 
whether old kraft paper would serve 
as an adequate vapor barrier. The sec- 
ond sentence should have read, “You 
should install a continuous vapor bar- 
rier below the existing insulation be- 
fore adding the new material.” One 
must not install insulation beneath 
or inside of a vapor barrier. Vapor 
barriers should always be installed 
on the warm side of insulation to pre- 
vent accumulation of moisture in the 
insulation. 


Electric-heater efficiency 


I have an electric heater that has the 
usual elements strung in front of the 
fan. Because I have a small child, I 
recently bought an oil-cooled electric 
heater to be used instead. I feel that 
the new heater has a higher efficiency 
than the original one. Am I right? 

George A. Richard Jr., Kewaunee, Wis. 


The efficiency of both heaters is the 
same—100 percent. The difference is 
in the uniformity of heating provided 
by the oil-filled unit. Because the 
heated space temperature will not un- 
dergo the large temperature swings 
produced by the non-oil type of heater, 
less heat may be required with the oil 
unit, This effect may be negligibly 
small in many homes, however. The 
oil unit, without a fan, is also the qui- 
eter of the two. 


Setback savings 


In a book called Housewarming, I read 
that temporary thermostat setbacks 
during the heating season save less 
energy than do permanent setbacks, 
the saving being in proportion to the 
duration of the setback. If I use a 
setback of 10 degrees for 16 hours, will 
I save twice as much energy than if I 
set it back for eight hours? 

John Grabouski, Lincoln, Neb. 


You will save approximately twice as 
much energy. The saving will not be 
exactly double because a 16-hour set- 
back period will include some hours 
when the outdoor temperature is above 
the average for a given day. Therefore, 
the heating energy savings will be less. 


Also, if some of these hours have sun- 
shine, the saving will be reduced. An 
eight-hour setback period will almost 
always be at night, the coldest period 
of the day. The massiveness of the 
building materials must also be taken 
into account. The more massive the 
building, the less will be the energy 
saving due to setback in winter. 


Polyisocyanurate info 


I'm interested in the polyisocyanurate 
insulation discussed in the Novem- 
ber 1986 column. Please tell me the 
name and address of the manufac- 
turer. What equipment is needed to 
apply this chemical? 

Leonard G. Lynch, Harrisburg, Pa. 


Polyisocyanurate goes by several trade 
names. One is Thermax, made by Jim 
Walter Corp. (1500 N. Dale Mabry, 
Tampa, Fla. 33607). The material is 
applied in boards much like any other 
board insulation. No special equipment 
is needed. Polyisocyanurate insulation 
is rather expensive but has a high in- 
sulation value per square inch. It is 
often used where space limitations pro- 
hibit the use of Ьай insulation. 


Install a vapor barrier? 


Would it be practical to lay a vapor 
barrier in my attic prior to having in- 
sulation blown in? There is currently 
no insulation in the attic. 

Larry Jacobi, Dyersburg, Tenn. 


A vapor barrier should be installed 
first, following the rule that vapor bar- 
riers are to be installed on the warm 
side of the insulation. This is done so 
that vapor cannot enter the insulation, 
which at some depth will be at the dew- 
point temperature on a cold day in 
winter. The condensation that would 
occur at your location on a cold day 
would eventually deteriorate the 
insulation. 


Windmill info 


Irecently began building a new house 
and am searching for information on 
the use of windmills for electricity. 
Where can I find this information? 
Cynthia J. Merrifield, Hatboro, Pa. 


The best source of information on the 
availability of aerogenerators is the 
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Spec Guide, published by SolarVision, 
Inc. (120 Wilton Rd., Peterborough, 
МН. 03458; 603-924-9641). The guide 
lists more than 20 manufacturers. You 
might also contact the American Wind 
Energy Assn., in Washington, D.C. 


Water in the crawl space 


My new house has a crawl space with 
a concrete floor and concrete-block 
walls. Recently, I discovered about an 
inch of water on the floor, which 
had condensed from the blocks above 
grade. Could I install warm-air vents 
from my heating system to avoid this 
problem? 

Gary Henry, Ticonderoga, N.Y. 


I wonder whether you have diagnosed 
the source of this water correctly. 
Houses I'm familiar with in your 
climate don't condense significant 
amounts of water in unheated crawl 
spaces. If the space does not have vents 
to the outdoors, it probably should have 
(provided the building proper is insu- 
lated from the crawl space). You may 
wish to look for other moisture sources, 
such as a high water table, excessive 
hydrostatic pressure, improper land- 
scape grading, and so on. The reme- 
dies for these problems are well known. 


Building a Trombe wall 


I plan to build a Trombe wall on the 
south-facing side of my garage. What 
material should I use, and how do I 
circulate the warm air to my house? 
Alexander Borodin, Jamesburg, N.J. 


The standard material used for 
Trombe walls is concrete. Because your 
garage is apparently already con- 
structed, you could use concrete or cin- 
der block and fill the cavities with 
grout or concrete. The outer surface of 
the wall should be a dark color. 

If the wall is relatively close to or 
lower than your living space, the heat 
transfer will take care of itself. Other- 
wise, you might want to use a slow- 
moving quiet fan to aid the air move- 
ment from the area of the wall to the 
living space. 


Jan F. Kreider is a consulting engineer specializing in the 
design and economic analysis of energy-conservation systems. 
He is the author of several books on solar technology and a 
lecturer at the University of Colorado. Every other month he 
answers selected questions from readers about energy con- 
servation or home heating and cooling. Send yours to Energy 
Questions, Porutar Science, 380 Madison Ave., New York, 
N.Y. 10017. Queries can't be answered by mail. 
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your own beautiful home, or both— 
with Tri-Steel. 
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Window 
tells all. 


Here’s why more and more 
people are choosing the comfort, 
beauty, energy 
savings and 
value of The 
Intelligent 
Window *— 
the one with 
Sungate® coated glass from PPG. 

It’s the exclusive Sungate 
coating: it lets in the sun's light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
home, back. 
into your 
rooms. 

You can 
get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1-800-2-GET-PPG. 
рна q 
PPG INDUSTRIES, INC. 

SUNGATE MARKETING GROUP SC-260 


РО. BOX 8727 
HARRISBURG, РА 17105 


Please send me more information on how 
windows with Sungate coated glass from PPG 
can add to the beauty, comfort and value of 
my home. 


Name. 
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X-wing aircraft (continued from page 48] 


a jet of air (or any other fluid) tends 
to follow any curved surface it may 
encounter—so long as the curve is not 
too sharp. Coanda attributed the ef- 
fect to the fact that the moving jet 
picks up nearby molecules of air and 
sweeps them along with it. But on the 
side near the curved surface, the sup- 
ply of such molecules is soon exhaust- 
ed and the surface itself blocks more 
from coming in. So a region of low 
pressure develops, which causes the 
jet to follow the surface. 

You can demonstrate this effect by 
holding your hand vertically under a 
spigot and running some water down 
your palm. Instead of sliding right off 
the bottom edge of your hand, some 
of the fluid follows the curve of the 
edge up the back of your hand a bit 
before falling off. Cheeseman realized 
that a wing designed to shoot sheets 
of pressurized air over its surface could 
use Coanda-effect blowing (also known 
as circulation control) to boost the 
airflow around the airfoil, and so in- 
crease its lift. 

Cheeseman demonstrated his idea 
dramatically: He built a device some- 
thing like a two-bladed helicopter 
rotor, the blades of which had cylin- 
drical cross sections rather than con- 
ventional airfoil shapes. His “flying 
stovepipe” had a slot running along 
its length through which sheets of air 
were ejected over the surface to cre- 
ate lift. 


Stopping the rotor 


The scene of the story moves to 
David Taylor Naval Ship Research and 
Development Center, in Bethesda, Md., 
as described by James C. Biggers, a 
deputy manager of the X-wing pro- 
gram. “In the early 1970s,” he says, 
“Robert Williams, a researcher here, 
realized that Cheeseman's ideas could 
serve as the basis for a new aircraft 
—one that could produce enough lift 
to hover efficiently, do this crazy thing 
called 'stopping the rotor, and still fly 
forward at high velocity" Hence, the 
X-wing concept. "Since that time," he 
continues, "engineers at this lab nur- 
tured the concept along until they 
started managing the work on the 
current X-wing rotor and blowing 
system." 

In practice, the system conceived by 
Williams works as follows: Instead of 
being fat and curved at the leading 
edge and skinny and pointed at the 
trailing edge, the X-wing's unconven- 
tional airfoils are symmetrical ellip- 
ses containing a slot for Coanda-effect 
blowing at each edge (see diagram). 
Blow a little air through a slot, and 
the wing generates a lot of lift. The 
two rounded "leading edges" permit 
the wing to fly in either direction. 


The principle is difficult to state, 
and reducing it to practice raises even 
more ferocious engineering problems. 
For instance, lift and flight control 
must be maintained during the tricky 
30-second conversion from rotary- to 
fixed-wing flight and vice versa. Dur- 
ing such a maneuver, the rotor begins 
to slow down, and with each revolu- 
tion less and less lift is generated from 
rotation. During each revolution the 
airflow over the blades on one side of 
the craft is opposed to the direction of 
air flowing over the blades when they 
get to the other side. To maintain lift 
while the rotor slows to stop, the cir- 
culation-control blowing from each slot 
over each blade must be precisely and 
constantly changed to produce the 
necessary lift. It was a problem that 
stretched available control technology. 
Another issue to be faced involves 
smoothly switching the engine's power 
output from shaft drive to the rotor 
to forward thrust out the tail (or vice 
versa) during conversion. More about 
that later. 

Part of the solution is the doughnut- 
shaped valve assembly Rosen showed 
me. It's able to supply air in constantly 
changing and precisely metered 
amounts to the blades. I see another 
part of the answer when he moves 
away from the valve apparatus and 
opens a door to a low-ceilinged, air- 
conditioned room filled with brightly 
lit banks of computers and technicians 
peering into CRT screens. “If the valve 
assembly is the heart of the X-wing, 
this digital flight-control system is the 
brain,” he says sweeping his hand 
across the room. “Without it, this air- 
plane cannot fly. Though the pilot 
will make the decisions, the computer 
will attend to details such as control- 
ling the quantity and velocity of air- 
flow, the engines, the speed of the 
rotor, the lift of any blade at any mo- 
ment, and rotor-locking. This job takes 
nearly 200,000 words of code—a com- 
plexity approaching that of the space 
shuttle’s computers—to do safely and 
correctly. Most of the complexity re- 
lates to the fact that we're developing 
a quad-redundant computer system for 
safety reasons." 

Control is one problem. There are 
others. Now Rosen leads the way past 
huge hangars jammed with helicop- 
ters into a cavernous manufacturing 
space containing all manner of com- 
posite airframe structures on spidery 
jigs. He points toward a 30-foot-long, 
one-yard-wide black wing with sym- 
metrical rounded edges and thin slots 
along the sides. "These all-composite 
components form the X-wing rotor 
blades—the limbs of the aircraft," Ro- 
sen says. ^We believe that it may be 
the largest primary aircraft structure 
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ever built of composite materials. 

“Our engineers had to overcome just 
about all of the same aeroelastic prob- 
lems that were solved for the X-29 
forward-swept-wing fighter [“Wrong- 
Way Wings,” April '79]," Rosen says. 
“The lay-up of the high-stiffness, high- 
strength graphite plies had to be done 
carefully because we wanted to ad- 
dress three issues: The structure had 
to be very stiff and strong to overcome 
forward-swept-wing divergence [peel- 
ing back of the cantilevered wing]; it 
had to be fatigue-resistant to stand up 
to the repeated high loads to which it 
would be subjected; and its vibrational 
modes had to be tailored so it vibrates 
in known harmonic modes. This last 
feature allows us to compensate for 
adverse external vibrations by creat- 
ing equal and opposite loads through 
the injection of precisely controlled 
pressurized air currents down the hol- 
low blades and out the slots.” 


Two-way turbines 


An entirely new kind of engine is 
under development for the advanced 
VTOL aircraft—one that can produce 
either shaft power for helicopter hov- 
ering or thrust for high-speed forward 
flight. “A study we did in 1980 con- 


cluded that a convertible engine would 
be fifteen to twenty percent more effi- 
cient than a combination of turboshaft 
and turbofan power plants,” says Ka- 
leel Abdalla, a research engineer at 
NASA-Lewis Research Center, who 
managed a Defense Advanced Re- 
search Projects Agency (DARPA)/ 
NASA program to modify a General 
Electric TF34 turbine into a convert- 
ible configuration. “The inlet guide 
vanes ahead of the fan are made to 
open and close like Venetian blinds,” 
he explains. “The variable-inlet guide 
vanes determine how much air goes 
through the fan and how much gets 
bypassed around it.” 

Now a NASA/DARPA/Sikorsky 
team is trying to demonstrate the fea- 
sibility of X-wing flight at NASA's 
Ames-Dryden Flight Research Facil- 
ity in California with the Rotor Sys- 
tems Research Aircraft (RSRA)/X- 
wing. It's a strange, ungainly-looking 
craft—a "flying wind tunnel"—de- 
signed to safely demonstrate advanced 
rotors. It has both an X-wing rotor, 
with all the needed auxiliary hard- 
ware, and a conventional wing. Thus 
if the experimental rotor fails, RSRA/ 
X-wing can fly back on its wings. 

Many questions have yet to be an- 


swered about the X-wing concept. 
Though it will meet the long-sought- 
after design goal of a single lifting sys- 
tem (the X-wing rotor) and a single 
power plant (the convertible engine), 
it has added heavy slot-blowing hard- 
ware, whose extra weight could nul- 
Шу the X-wing’s high-speed potential. 
One possibility is to duct the turbine 
exhaust out holes in the X-wing blade 
tips to turn the rotor. This change 
would allow the X-wing's transmission 
to be eliminated. Unfortunately, this 
arrangement is likely to be noisy. 
Biggers proposes an alteration to 
circulation-control blowing. “The trou- 
ble with upper-surface blowing [slots 
on the upper part of the airfoil edges] 
is that it only allows you to modulate 
lift in one direction," he says. "If you 
added another slot on the lower sur- 
face of the blades plus the required 
blowing apparatus," he continues, “you 
could modify lift in two directions, 
which would allow us more control." 
Despite uncertainties such as these, 
engineers will soon know whether this 
latest type of hybrid aircraft is truly 
practical. "If it performs as hoped, the 
concept could be ready for full-scale 
engineering development by 1992, say 
DARPA officials. 
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Microchip mechanic (continued from page 741 


ning memory and give back an instant 
replay. 

Demonstrating this feature, Ghanan 
started up the Riviera and took a 
“snapshot”—a program that displayed 
such information as crankshaft posi- 
tion, spark advance, and injector tim- 
ing at one instant in time. The display 
could move slowly through time, with 
the crankshaft angle changing, pistons 
moving, and spark plugs firing. Every 
instant of an engine’s performance 
could be examined. 

In addition, a small portable re- 
corder can actually be tak- 
en home by a customer, 
who could then bring back 
a record of exactly what 
was happening when the 
car stalled. This could be 
particularly useful when a 
problem only happens at 
odd times. 

The system also allows 
a direct link to techni- 
cians in Flint. That fea- 
ture had only been used 
rarely, said Ghanan. But 
it could be useful for 
particularly tricky prob- 
lems, the kind that often 
drive customers to switch 
brands. General Motors 
Corp. is considering using 
CAMS to test new cars 
before delivery, to ensure greater 
reliability. 

I clocked the CAMS procedure at 
about 40 minutes—that seemed like 
a long time to diagnose a simple prob- 
lem. This means that CAMS would be 
most useful for the tricky, intermit- 
tent problems that eluded the intu- 
itive, step-skipping approach used by 
experienced mechanics. 

Buick has been working on CAMS 
for several years. The project took 
shape through a three-cornered effort 
among GM, International Business 
Machines Corp., and GM’s new sub- 
sidiary Electronic Data Systems. 
According to the engineers who devel- 
oped it, CAMS quickly became a cir- 
cus of software. 

“That was the biggest part of the 
job,” Bereisa says. “An enormous 
amount of software has to be gener- 
ated: GM has a hundred and twenty 
part numbers for engine-control mod- 
ules alone. Right now we have over 
two thousand software release num- 
bers for those computers.” 


Dealer reaction 


What do dealers think about CAMS? 
A Los Angeles service manager ex- 
pressed something like awe at the sys- 
tem's ability to ferret out virtually any 
problem. 

“We hooked it up to a couple of cars 
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that had been in and out several times 
and really had us scratching our 
heads,” he recalled. “Both times 
CAMS had the problem and the cure 
for us in less than half an hour. And 
both times it was one of those tiny lit- 
tle circuit problems that you wouldn't 
ordinarily find if you had the car in 
the shop for a year.” 

Buick executives are particularly 
fond of telling the story of the Atlanta 
dealer who had six seemingly incur- 
able problem cars waiting in the shop 
when the CAMS terminal was wheeled 


in the door. The system reportedly 
marched through the entire six-pack 
without a hitch, sending the frustrated 
owners home smiling 

For all its impressive diagnostic ca- 
pability, though, CAMS has another 
aspect that’s just as appealing to deal- 
ers: With its simplified touch-screen 
command system, CAMS can be oper- 
ated by technicians with no computer 
skills whatsoever. In fact, even their 
mechanical skills can be rudimentary. 

“The technician still has to have a 
basic understanding of how an engine 
works, and how to replace parts,” cau- 
tions Bereisa. “But we believe the sys- 
tem will make a positive difference in 
staffing.” 

However, Bereisa is quick to point 
out that most technicians don't want 
to be mere extensions of a machine. 
"That was our biggest mistake in the 
early stages of developing the system," 
he says. “We assumed we had to do it 
all for them, so we made everything 
automatic, and the technician was vir- 
tually a robot. 

“It was only a few days before we 
had a revolt on our hands, and we re- 
alized the system had to have a man- 
ual mode. Now we find that most 
users will use the automatic mode for 
the first two or three weeks, and grad- 
ually move into use of the manual 
mode as they get more experience." 


But while automatic education of 
service technicians is a highly desir- 
able benefit of CAMS, the crucial yard- 
Stick for dealers will be how it hits 
the bottom line. So far, the answer has 
been impressive. 

The claimed success rate on repairs 
is also impressive. Before CAMS, some 
48 percent of cars supposedly cured 
would turn up again with the same 
problem, according to Buick. Buick 
now claims it can reduce this to eight 
percent using the new system, and ex- 
pects the percentage of comebacks to 
shrink further. 

But that's only the be- 
ginning, according to 
Buick. Chevrolet, Pontiac, 
and GMC already are on- 
line for CAMS, and Cadil- 
lac and Oldsmobile will 
soon follow. 

Likewise, GM won't have 
the stage for itself for 
long. Ford Motor Co. is al- 
ready operating its own 
factory-direct communica- 
tions system, called OASIS 
(On-line Automotive Serv- 
ice Information System). 
Like CAMS, it involves a 
direct computer link with 
a main frame in Dearborn, 
Mich. However, OASIS is 
used primarily for trans- 
mission of service information, such 
as the latest bulletins on new tech- 
niques. It lacks the diagnostic sophis- 
tication of CAMS. 

But Ford's long-range plan is sim- 
ilar to GM's. Work is in progress on 
an advanced factory-linked mainte- 
nance network called Service Bay Di- 
agnostic System. Ford's partner in 
development is Hewlett-Packard Co., 
and the system is expected to go into 
full national service in the early 1990s. 

Chrysler Corp., meanwhile, has been 
holding back on linking itself to its 
dealers' service bays. Instead, the com- 
pany has been concentrating on more 
effective self-testing for the car's on- 
board computer. 

As for the independent garages, GM 
plans to give them access to CAMS in 
the near future, probably in late 1988 
or '89. 

"There's no question that the inde- 
pendent people have to be very active," 
says Bereisa. “Dealer service facilities 
are involved only in about twenty per- 
cent of the average vehicle's life. The 
rest goes to independents.” 

As for the future, Bereisa's eyes 
light up when he begins talking about 
the next generation. It's a future brim 
full of miniature satellite dishes and 
data-transmission capabilities that 
will make today's equipment seem like 
old-time telegrapher's keys. us 
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Whiz ship 


Continued from page 59 

When I spotted Wind Star cutting 
through the waves earlier in the day 
— completing her three-week maiden 
voyage from Le Havre, France—she 
looked like a traditional clipper. But 
the 440-foot Wind Star and her soon- 
to-be-launched twin sister, Wind Song 
—the longest sailing vessels ever built 
—аге not only computer-designed but 
computer-controlled craft. On-board 
electronic equipment collects data 
about wind speed and direction, then 
automatically positions the booms and 
trims the sails. The computers also 
control the hydraulic pumps that move 
water in and out of ballast tanks, ad- 
justing the ship's angle of heel. 

I wander down to Wind Star's disco- 
théque and gaze up through a large 
skylight. A mast casts a shadow over 
the glass. With three pairs of out- 
stretched limbs, it looks like a scorched 
tree. The arms are sail spreaders that 
help distribute stresses. 

Altogether, Wind Star's six sails 
could cover about half a football field. 
Each mast carries a 4,086-square- 
foot jib. The rear mast also carries a 
smaller mizzen, and the front mast 
carries a jib that automatically furls 
in winds above 25 knots. “If the wind 
is too low—less than five knots or so 
—none of the sails are raised,” the 
captain says. 

Unlike ships of yore, Wind Star 
doesn't fall behind schedule on calm 
days. The vessel carries 185 tons of 
fuel for three diesel-electric engines, 
which can be used to drive a propel- 
ler. At least one engine is always run- 
ning, generating electricity for 75 
passenger cabins, which are equipped 
with VCRs, TVs, and air conditioning. 

The engines produce gray smoke 
that billows out of the Y-shaped stack 
in the center of the ship. To prevent 
the soot in the smoke from soiling the 
sails, the designers built a multi- 
cylinder funnel that channels the 
smoke into one side of the stack at a 
time. By computer, L'Orange opens the 
stack's leeward side. 

The computerized system controls 
Wind Star's angle of heel by pumping 
water between tanks in the port and 
starboard sides of the ship. And in 
rough seas, retractable stabilizers that 
act like giant fins jut out from the 
sides of the ship. The ship isn't allowed 
to list more than six degrees, so liq- 
uid can't slosh out of the swimming 
pool or the punch bowl. 

On its seven-day cruises, Wind Star 
calls on small ports in the Grenadines. 
Wind Song will sail in French Poly- 
nesia. Passengers spend the mornings 
under sail, then anchor for beach vis- 
its. The ships are operated by Wind- 
star Sail Cruises, 7415 N.W. 19th S 
Miami, Fla. 33126. Hs 
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Superconductor frenzy (continued from page 581 


a mind well prepared to pursue it. 
“After we duplicated the IBM results,” 
he told me, “we got up to almost sixty 
K by applying high pressure to the 
lanthanum-barium-copper oxide, indi- 
cating that the critical temperature 
goes up if you get the atoms closer to- 
gether. I was working with colleagues 
at the University of Houston and also 
with a group at the University of Ala- 
bama led by one of my former students, 
Maw-Kuen Wu. When we couldn't go 
higher by increasing the pressure, we 
decided to try a chemical method, re- 
placing the barium with strontium, a 
smaller atom. That worked, but going 
to an even smaller atom, calcium, 
didn't. 

“Finally, we decided to try a mate- 
rial with a new structure: yttrium- 
barium-copper oxide. With a little 
work on the composition, we got to a 
transition temperature of ninety-four 
K in February of this year. But it 
turns out that you can get above ninety 
K with lanthanum too. That’s very im- 
portant, because the other rare earths 
are really rare and expensive. Lantha- 
num is not, so it makes commercial 
applications much more feasible." 


In fact, there are at least eight known 
oxides that go superconducting above 
liquid-nitrogen temperature, at or 
around 90 K, according to a paper Chu 
gave at the National Academy of Sci- 
ences last March. 

"People ask if a room-temperature 
superconductor is possible," said Chu. 
“I believe it is. As a matter of fact, we 
have it now, if we go to space. There, 
room temperature is on the side of a 
satellite facing away from the sun. 
That's eighty К” 

There is a strange story surround- 
ing Chu's 90 К breakthrough. “1 wrote 
the paper submitted to PAysics Review 
Letters in the first week of February," 
he remembers, “апа then a secretary 
typed it and sent it off without my 
seeing it. In a short time, various peo- 
ple from different laboratories called 
me and said ‘How come this ytterbium 
compound doesn't work?' And I said, 
"Why did you try that?’ I went back and 
looked at the draft of the paper and 
saw that the typist had used a Yb 
—the symbol for ytterbium—instead 
of a Y—the symbol for yttrium. You 
have to understand that the paper was 
submitted under the condition that no 


information was to be released or tested 
experimentally prior to publication. 
I don't understand what happened." 

In fact, there are rumors that Chu 
himself planted the wrong symbol as 
a protective device, but he denies it. 

Meanwhile, the race is still hot, with 
visions of Nobel prizes and perhaps 
billions of corporate dollars very much 
in the offing. “It’s frantic, mass hyste- 
ria," says IBM physicist Paul Grant. 
“Recently—in this field —now means 
two days ago," according to M. Brian 
Maple, of UCSD. Charles E. Oberly of 
the US. Air Forces Aero Propulsion 
Laboratory says "literally hundreds of 
scientists who were not involved with 
this work in 1986 are now engaging 
in frantically paced research." 

Argonne has already produced a su- 
perconducting wire. AT&T's Bell Labs 
has developed a superconducting tape 
and a doughnut. Both IBM and Stan- 
ford University have demonstrated su- 
perconducting thin films. 

Perhaps Stanford's Malcolm Beasley 
put it best: “We had a demonstration 
in which we showed superconductiv- 
ity in a Styrofoam coffee cup... We're 
going crazy" us 
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Underwater Canyons (continued from page 641 


to work out the grand picture of how 
canyons form. The working hypothe- 
sis developed by her and Stubblefield 
is that canyon formation probably be- 
gins when a block of material on the 
continental slope sloughs off, then 
slowly erodes toward the land. But the 
question remains: Why the erosion? 

* Henry Pantin, a sedimentologist 
with the British Geological Survey, sits 
in the corner of the map room study- 
ing last night's Sea Beam charts. Each 
night the ship steams back and forth, 
contour-mapping the sea floor by pro- 
jecting 16 beams of 12-kilohertz sound 
from a hull array to the sea floor, and 
feeding the reflections into a computer 
that spews forth a continuous 11-inch- 
wide plot of the bottom. Pantin is 
trying to correlate the maps with the 
grain size and arrangement found in 
the day's core material. The kind and 
contours of mud and sand have given 
him clues as to how the bottom was 
formed. 

So far, he believes that most of the 
canyons were developed by mass 
wastage: “When the edge of a canyon 
several miles long suddenly becomes 
unstable and collapses like a sodden 
hillside, it oozes away like the toe of 
a glacier," says Pantin. 

But some canyons, particularly 
those that meander, may have been 
formed during the last ice age, when 
the sea level fell, the continental shelf 
narrowed, and mouths of rivers moved 
closer to the continental slope. “In 
times of flood, and because the rivers 
were laden with glacial rock dust and 
other matter" he says, "the outflow 
would not only deposit sediment but 
would excavate underwater canyons as 
well." 

* Charlotte Brunner—quiet, unas- 
suming, waiflike (and acknowledged 
to be the best underwater navigator 
among the scientists)—is a paleontol- 
ogist with the University of Califor- 
nia at Berkeley. She's in the mud lab 
now, pawing through bottom cores col- 
lected in yesterday's dive. 

Already she's discovered an inter- 
esting fact: Most of the surface silt is 
bioturbated—burrowed and churned 
by organisms and composed primar- 
ily of fecal matter. According to 
Brunner: “The mud is mostly mineral 
grains and plankton shells, but it’s 
accumulated slowly enough to have 
been swallowed and excreted so many 
times by bottom creatures that it 
shows almost no structure. The crit- 
ters here are so active and abundant 
that they obliterate any current lay- 
ering within months, maybe less.” 

The remains of organisms that she 
finds will tell her, she hopes, the depth 
of water in which they were deposited, 
and perhaps the time as well. 


* Charles Nittrouer, of North Car- 
olina State University, tucked off in a 
tiny lab of his own, is X-raying slices 
of mud with a portable veterinary 
unit. Mustache twitching, he too is 
looking at the sedimentary structure, 
and is also finding little layering. 

ө Steven Kuehl, meanwhile, is slic- 
ing larger samples to send back home. 
Last night, he dropped overboard three 
five-foot, 1,200-pound tethered box cor- 
ers. When they smacked the bottom, 
they stuffed themselves with mud. 
Now Kuehl is packaging the samples 
for study back at his University of 
South Carolina lab. There he'll check 
for lead-210 and cesium, and will date 
them isotopically to determine when 
they accumulated. 


Alvin is sitting on a flat, undulat- 
ing plain now. The scene is lifeless 
except for a few sea urchins, one long- 
armed starfish, and an occasional 
hump with a hole on top. This world 
is nearly colorless—just shades of 
browns and grays. 

Culver, I notice, isn't looking through 
his porthole. He's staring at the sonar 
screen. "Where's the bloody wall?" he 
asks Salzig. "This sonar working OK? 
Guess we're farther south than we 
should be." 

We set off north, about one knot. 
Alvin is capable of at least 1/2, but at 
that speed it uses too much electricity. 

As we rise over a hummock, a giant 
crayfishlike creature ambles by sur- 
rounded by fish the size of pencils. 
Salzig is steering mostly with a little 
joy stick; suddenly it strikes me what 
this is really all about: I'm in a giant 
video game. I shake it off and turn to 
the business of scientific observation. 
Something floats by: It's a cat's hair- 
ball. I duly note it in my recorder. 

Now under Culver's direction, Salzig 
sets us down, and, working manipu- 
lators like an isotope technician, he 
rams out a foot-long core and drops 
the cylinder into one of the wire bas- 
kets protruding from Alvin's chest. 

Off the side, barely visible, lies a 
15-foot-high slab, oddly out of place 
on this plain. Where did it come from? 
How did it get there? We take a core 
from it that may help provide answers. 

We pass over a field strewn with 
shrimp molts, then a series of odd stri- 
ations running parallel to us, over 
a stumbling, spidery thing the size of 
a manhole cover, over a bouquet of 
anemones and washtub-size sponges. 

A yard-long fish, a rattail, flashes 
into view and stares into my port with 
a startling white reflective eye. Or is 
everything down here blind? Another 
rattail zips into view, nips at a five- 
inch slug, and speeds off on its side. 

"That current is getting strong," 


says Salzig. "That's really strange 
here.” The current—that's why we 
ended up so far from the wall. 

We stop once again to take a core. 
Later, back on the ship, Culver will 
stay up all night sifting through sam- 
ples. He'll discover an acorn-size tere- 
bratulid brachiopod in the muck— 
a common creature off the coast of 
Japan and New Zealand, but rare 
elsewhere. 

Again it occurs to me that I have 
no fear, that I don't believe there's 
nearly 2% kilometers of water over- 
head. I drift into a primordial reverie 
of fascinated concentration—and then 
suddenly it's broken. We pass over a 
bile-green plastic garbage bag lying 
on the sand, a rag, then a soda bottle, 
like a series of insults. They're all from 
passing ships, explains Culver. Five 
minutes later, we slide over a black 
telephone cable thick as a knackwurst. 
We're a million miles from anywhere, 
and still civilization intrudes. 

And then a further shock to my 
complacency. Salzig, hands on the con- 
trols, hunched forward, squints and 
speaks: “Uh, oh. It's not behaving.” 

I don't want to hear that. Suddenly 
I feel something the size of a meadow 
mouse turn over in my stomach. It's 
called fear. Thoughts flash—of air 
supply, of water pressure, of wills, of 
vulnerability... 

And then just as suddenly the feel- 
ing’s gone. “One of the manipulators 
hasn't the strength it should," says 
Salzig. I sigh aloud, surprising myself 
with the volume. 


The truth is, Alvin, nearly a quar- 
ter of a century old, is safe. The hull 
is designed to operate more than twice 
as deep as we are. Our dive is num- 
ber 1,750, and there has not been 
a major failure yet. All critical 
systems—battery, communications, 
atmospheric—are redundant. The bat- 
teries can be dropped to reduce weight, 
and the arms can be discarded as well. 
And if all else fails, we can simply 
blast the sphere loose. It's never been 
tried, but speculation is that it would 
turn over and over and rocket some 
three stories into the atmosphere. 


We ease now over a stretch of flat- 
land dotted with funnels. But they 
seem to be filling in. And sea urchins, 
worm tubes, trails of bottom dwellers, 
brittle stars, and the slugs all seem 
dusty, muted as though by a sprinkle 
of snow. 

Now at 2,396 meters, I notice that 
the water is becoming hazy, then tur- 
bid. “That current is amazing,” says 
Salzig, “and it’s building. Just look at 
the animals.” The vehicle stops again 
to get another core, and now I see: The 


starfish and other bottom fauna are 
hanging on for dear life while rivu- 
lets of muddy sand stream southward. 

"There's the wall!” says Culver, look- 
ing at the sonar. “Maybe two hundred 
meters.” 

We rise up again, and immediately 
swing sideways, even at full power. 
“Гуе never seen such a current,” says 
Salzig. “I can’t move forward.” He 
straightens Alvin out, but the craft 
swivels again. “OK—we'll try tack- 
ing.” Like a sailboat, we slowly zig- 
zag northward, the turbidity increas- 
ing, the vessel beginning to rock. 

We land to take stock and, in the 
glare of the searchlights, look at the 
bottom. There are no funnels now, no 
trails; all are silted over. The plants 
are waving downstream like flags. A 
fish passes, swimming against the 
current—backward. And the sea ur- 
chins, one by one, let go of the canyon 
floor to cartwheel out of sight. 

Somehow we've happened into an 
exceedingly rare occurrence: an under- 
water sandstorm, a current never 
before recorded in this part of the 
ocean. Although the exact cause is 
still a mystery, the most likely ex- 
planation is an eddy current. For at 
least a century oceanographers have 
known that such major currents as the 
Gulf Stream spin off giant eddies or 
whirlpools. But only recently have 
they found just how common—and 
immense—such currents are in the 
depths. Eddies can affect areas 16 me- 
ters across or 100, and they can per- 
sist for hours or as long as weeks. 

Although most of the time such 
deepwater eddies simply stir the bot- 
tom silt a bit, occasionally an eddy 
will have the strength to swirl up 
enough mud to make the water tur- 
bid. This is called a benthic storm, and 
Alvin probably experienced one in- 
duced by the Gulf Stream some 96 me- 
ters to the east. 

We rise again, but find ourselves, 
at full power, moving backward. Salzig 
works his joy stick and thrusters, 
trying to keep a heading, while out- 
side there’s only swirling dust. 
Through the silt the floodlights sud- 
denly illuminate two parallel tracks 
in front of us, starkly out of place. 
Then I realize that they’re Alvin’s 
scrape marks, for we're being dragged 
backward. As we ease upward again, 
the vessel lurches, and a front corner 
bangs the bottom. (Later we'll find 
we've ruined one of the strobe lights.) 

Salzig gives up. The wall is only 150 
meters away, but we're too low on 
power to fight anymore. At 2:42: "At- 
lantis II: Alvin —our depth, 2,383 me- 
ters. Request permission to surface." 

Permission, I'm glad to report, was 
granted. 
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own affordable helicopter! 
Information Packet today!! 
LE JI 
20B Credit Card Customers—To Order Package— 
CALL TOLL FREE NOW! 


!. order your Video Tape or 


US. (Alaska, Hawaii. and the Virgin ande) 
1-800-345-9080, Operator 169 TELEX 683-5059 
Charge to MC, Visa, Am Ex. Exp. Date — — — 


— {HOUR VIDEO TAPE & INFORMATION PKG. | 
— Specity: VHS. Beta. 
— Video Tape Only 


ADDRESS — » 
OY. — ТАТЕ Zip. 
ROTOR WAY AIRCRAFT, INC. did 
7411 W. Galveston, Dept. 7PS7, Chandler, AZ 85226 
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BANKS 
TURBO POWER 
Flattens Out Those Hills 

BANKS DIESEL TURBO SYSTEMS 


Ri тона meri UN 


FORD 6.9L TURBO 

GM 6.2L TURBO ALSO AVAILABLE 

* EMISSIONS LEGAL IN ALL 50 STATES 
* UP TO 50% MORE HORSEPOWER 

* EXCELLENT HIGH ALTITUDE POWER 
* DEALERS NATIONWIDE 

© YOUR POWER SOURCE “SINCE 1958” 


bans 


Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 
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BIG SAVINGS ON 
NYLON CAR COVERS 


VEHICLE PROTECTION 


For Daily or Long Term Use! Slip one of 

these tough, lightweight, 100% nylon ALL 

SEASON Covers on your vehicle...to guard 

against dirt, harmful sun rays, frost, snow, 

tree sap, etc. Special arrangements with a 

manufacturer mean LOW prices. Take 

advantage of this exciting offer. Order 

TODAY at remarkable savings! 

* Durable 70 Denier Nylon Taffeta. 

* Double Stitched Hemmed Bottoms. 

* Elastic Bands on Ends Offer a Snug Fit. 

* Wrap-Around Design. Carry-Case 
Included. 

Measurements: Bumper to bumper. Allow 10"- 

15" extra length for wrap-under bumpers, 

wagons or pre-1959 autos. 


SMALL Mtr. List: 569.95 525 
10165" En ашауны 59.50 


ust:*79.95 527 
1АВСЕ 


181"-192" Liquidation Price . . 530 


X-LARGE Mir. List: 199.95 533 
193"-210" E rye tiae S/H: $3.50 


Mfr. List: $109.95 
т H-2582-45 14-030 S/H: $3.50 


ey |) 
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can order by 
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Direct Marketing Corp. Нет Н-2582 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Send Car Covers(s) shown below. Add $3.50 each for ship, 
handling. (Minnesota residents add 6% sales tax. Sorry, no 
C.O.D. orders.) 

1 ‘Send__SMALL @ $25 еа. ет H-2582-4514-006 
Send__MEDIUM (2 $27 ea. Item H-2582-4514-014 

|| Send — LARGE @ $20 ea. tem H-2582-4514-022 
Send... X-LARGE @ $33 ea. Item Н-2582-4514-055 
Send... JUMBO @ $36 ea. Item H-2582-4514-030 
Send. MOTORCYCLE @ $15 ea. Item H-2582-4514-048. 


E 
Acct. No.. 
PLEASE PRINT CLEARLY 
n... 
Address 


State 
bp Prone 


Sign Here 
-— mm 
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Taking Care of Your Car 


By STEVE MERCALDO 


PRIMARY RESISTANCE TEST 


SECONDARY RESISTANCE TEST 


Lazy coil 

Tired coils can cause hard starts, poor 
mileage, and power loss. Use these 
tests to check. First, look for a cracked, 
burned, or corroded coil tower. Then 
disconnect the primary and secondary 
wiring from the coil. Next, set an ohm- 
meter on the X1 scale and check the 
coil's primary winding resistance. Con- 


nect the meter leads to the primary 
posts, and check the reading against 
the specs in the manual. Finally, set 
the meter on the x 1000 scale and con- 
nect one lead to a primary post and 
the other lead to a secondary termi- 
nal. Replace the coil if the readings 
don't meet specifications. 


Hard-to-find miss? 


Does your General Motors Corp. car 
stumble or miss? Some cars equipped 
with GM's high-energy ignition sys- 
tem have a spark-leakage problem. 
With this system the coil is located 
on the distributor cap. Look for a 
spark path to ground between one of 
the four coil-attachment screws and 
one of the distributor-cap terminals. 


FIRE WALL 


Unresponsive dash 


If moving the heater/defroster/air- 
conditioning controls elicits no re- 
sponse from your car's climate-control 
system, check the vacuum supply 
line from the intake manifold before 
you pull apart the instrument panel. 
On many cars, a vacuum hose sup- 
plies power to the various heater/air- 
conditioner control servos. 


Got a useful car tip? Send it (with Social Security No.) to Саг 


Care, Popular Science, 380 Madison Ave., 


New York, N.Y. 


10017. We'll pay $50 if we use it. No tips can be returned. 


When I put on the pair of 
glasses what | saw | could 
not believe. Nor will you. 


By Joseph Sugarman 

I am about to tell you a true story. If 
you believe me, you will be well reward- 
ed. If you don't believe me, I will make it 
worth your while to change your mind. 
Let me explain. 

Len is a friend of mine who knows 
good products. One day he called excited 
about a pair of sunglasses he owned. “It’s 
so incredible," he said, “when you first 
look through a pair, you won't believe it.” 

“What will I see?" I asked. “What 
could be so incredible?” 

Len continued, "When you put on 
these glasses, your vision improves. Ob- 
jects appear sharper, more defined. 
Everything takes on an enhanced 3-D ef- 
fect. And it's not my imagination. I just 
want you to see for yourself.” 

COULDN'T BELIEVE EYES 

When I received the sunglasses and 
put them on I couldn't believe my eyes. 
I kept taking them off and putting them 
on to see if indeed what I was seeing was 
indeed actually sharper or if my imagina- 
tion was playing trieks on me. But my 
vision improved. It was obvious. I kept 
putting on my $100 pair of sunglasses and 
comparing them. They didn't compare. I 
was very impressed. Everything ap- 
peared sharper, more defined and indeed 
had a greater three dimensional look to 
it. But what did this product do that made 
my vision so much better? I found out. 

The sunglasses (called BluBlockers) 
filter out the ultraviolet and blue spectrum 
light waves from the sun. You've often 
heard the color blue used for expressions 
of bad moods such as “blue Monday" or 
“Thave the blues." Apparently, the color 
blue, for centuries, has been considered 
a rather depressing color. 

For eyesight, blue is not a good color 
too. There are several reasons. First, the 
blue rays have one of the shortest 
wavelengths in the visible spectrum (red 
is the longest). As a result, the color blue 
will focus slightly in front of the retina 
which is the “focusing screen" in your 
eye. By blocking the blue from the 
sunlight through a special filtration pro- 
cess, and only letting those rays through 
that indeed focus clearly on the retina, ob- 
jects appear to be sharper and clearer. 

The second reason is even more im- 
pressive. Itis harmful to have ultra-violet 
rays fall on our eyes. Recognized as bad 


for skin, UV light is worse for eyes and 
is believed to play a role in many of today's 
eye diseases. In addition, people with con- 
tact lenses are at greater risk because con- 
tacts tend to magnify the light thus in- 
creasing the sun's harmful effects. 
SUNGLASS DANGER 

Finally, by eliminating the blue and 
UV light during the day, your night vision 
improves. The purple pigment in your eye, 
called Rhodopsin, is affected by blue and 
ultraviolet light and the eyes can take 
hours to recover from the damage. 

But what really surprised me was the 
danger in conventional sunglasses. Our 
pupils close in bright light to limit the light 
entering the eye and open wider at night 
like the lens of an automatic camera. So 
when we put on sunglasses, although we 
reduce the amount of light that enters our 
eyes, our pupils open wider and we allow 
more of the harmful blue and ultraviolet 
light into our eyes. 


DON'T BE CONFUSED 
There are other companies selling 
sunglasses claiming to do what 
BluBlockers do. Be careful. Our eyes 
are very important and saving a few 
dollars to buy a cheap imitation may 
not be worth it. 


BluBlocker sunglasses use ophthalmic- 
quality CR-39 lenses with a hard anti- 
scratch coating. Over 85 percent of all 
doctors' prescriptions are now filled with 
CR-39. No shortcuts were taken. 

The black, light-weight anodized al- 
uminum frame is one of the most comfor- 
table I have ever worn and compares with 
many of the $200 pairs you can buy from 
France or Italy. 

The weakest link in any pair of glasses 
is the hinge. So there's a precision two- 
way tension hinge that not only bends 
when you close the pair, but is spring- 
loaded to bend outward too. You get a 
completely flexible frame that will com- 
fortably contour to any size face. 

There are also two other models. One 
isa clip-on pair that weighs less than one 


They look like sunglasses. 


ounce and fits over prescription lenses and 
the second is a precision-molded plastic 
frame that looks identical to the aluminum 
model but without the tension hinge. All 
models include a padded carrying case and 
a one-year limited warranty. 

I urge you to order a pair and ex- 
perience your improved vision. Then take 
your old sunglasses and compare them to 
the BluBlocker sunglasses. See how much 
clearer and sharper objects appear with 
the BluBlocker pair. And see if your night 
vision doesn't improve as a direct result. 
If you don't see a dramatic difference in 
your vision—one so noticeable that you 
can tell immediately, then send them back 
anytime within 30 days and I will send you 
a prompt and courteous refund. 

DRAMATIC DIFFERENCE 

But from what I've personally witness- 
ed, once you wear a pair, there will be no 
way you'll want to return it. 

Pilots, golfers, hunters, athletes and 
anyone who spends a great deal of time 
in the sun, who drives a car or who just 
wants to protect their vision—all will find 
BluBlocker sunglasses indispensable. 

Our eyes are very important to us. Pro- 
tect them and at the same time improve 
your vision with the most incredible 
breakthrough in sunglasses since they 
were first introduced. Order a pair or two 
at no obligation, today. 

Credit card holders call toll free and 
order by product number below or send 
a check plus $3 for postage and handling. 
Aluminum Deluxe (0029XF) . . . .$69.95 
Clip-On Model (0028XF) ....... .29.95 
Precision Plastic (0031XF) ...... 39.95 
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Опе JS&A Plaza, Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1987 


The 1987 RuscuL«t() 


OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 
Take this compact, portable 3-wheeler 
anywhere. Easy One-Hand Operation. 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and pri- 
vate insurance reimbursable. 30 DAY 
FREE trial. Call or send coupon below 

for a FREE 20 page color catalog. 


1- 800- 662-4548 


| Electric Mobility Corp., Dept.1516 
| #1 Mobility Plaza, Sewell, NJ 08080 

| Name. 
| ^ddres 
| City — 
| Phone( 
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into FREE Chips! 


„With the Amazing SUPER 
— na 
Chips limbs 
КаК т 
e Shreds ur 
peri ax 


post & mulch! 

* Compact Design 
is easier to move 
and store than 
bulky old style 
shredders! 

• Professional 
Quality for the 


homeowner! 


1 ТО: Garden Way Mfg. Co. Dept. A605 
102nd St. & 9th Ave., Troy, М.Ү. 12180 


I О YES? Please send me full details on the 
SUPER TOMAHAWK Chipper/Shredder 
[| including prices, models, and current savings. 
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Tilt-rotor aircraft (continued from page 461 


helicopter can be heard from four 
times as far away. This airplane is 
going to keep us alive." 

Although work on various hybrid 
aircraft concepts has been underway 
since the 1950s and many technical 
problems have been solved, one obsta- 
cle has stubbornly persisted: weight. 
The hefty metal airframe components 
necessary to take the stresses of con- 
verting from helicopter to airplane 
modes of flight added up to an aircraft 
that was too heavy to be fuel efficient. 
In recent years, however, the devel- 
opment of lightweight composite 
materials such as graphite-epoxy and 
aramid fiber has brought the weight 
problem under control. When the first 
Osprey prototypes are completed, they 
will have more plastic structure than 
any other military aircraft; the 
13,500-pound airframe will contain 
only 1,000 pounds of metal. 

New automated methods for manu- 
facturing composite structures—once a 
labor-intensive manual process—have 
brought costs within reason. Wander- 
ing through the V-22 prototype-fabri- 
cation areas during visits to the Bell 
and Boeing factories, I watched engi- 
neers making test runs with sophisti- 
cated composite tape-laying robots, 
ultrasonic inspection systems, and au- 
tomated vacuum autoclaves for heat 
curing composite parts. 

The materials and manufacturing 
advances, combined with the advent 
of computerized fly-by-wire flight con- 
trol systems, have finally made tilt- 
rotor aircraft practical to build and 
un-tricky to fly. The two pilots' con- 
trol sticks will be linked to potenti- 
ometers that communicate through an 
on-board computer with the flight- 
control actuators at the rotors, wings, 
and tail. Should a pilot make a con- 
trol input that the computer's software 
determines could endanger the safety 
of the aircraft (such as converting from 
airplane to helicopter mode at too high 
a speed), the computer will override 
the command to avoid the danger, 
notes Dick Spivey, manager of busi- 
ness development for Bell's tilt-rotor 
program. 

Pilots are now "flying" the V-22 on 
a simulator to help develop the soft- 
ware control laws that will drive its 
flight-control system. And the XV-15 
testers are rounding out their knowl- 
edge of the nuances of tilt-rotor flight. 

“Flying this machine is a unique ex- 
perience," proclaims XV-15 pilot Hop- 
kins. “In a normal takeoff I pick up 
into a twenty- or thirty-foot hover, and 
then I start beeping on the switch to 
move the engine pylons forward. The 
acceleration out of a hover is remark- 
able; it's much faster than a helicop- 
ter. By the time the pylons are down 


and locked I’m going about a hundred 
thirty knots, which is well past the 
wing's hundred-knot stall speed.” 

Slowing down for a landing is just 
the reverse: “In the XV-15 I can con- 
vert at close to a hundred seventy 
knots. As soon as the pylons come aft, 
the aircraft begins to decelerate rap- 
idly, and the rotors start to provide 
more lift as the wings lose their lift. 
Then the helicopter control surfaces 
take over from the airplane control 
surfaces, and I hover down for a land- 
ing,” Hopkins explains. 

The ability of tilt-rotor aircraft to 
decelerate suddenly in flight could be 
a saving grace, reflects Art Sifuentes, 
director of V-22 military requirements 
at Boeing Vertol. By changing throt- 
tle and nacelle settings, the Osprey 
pilot could force a pursuing enemy 
airplane to end up in front of his V-22 
—a position from which a defensive 
weapon could be fired. 


Tilt-liners? 


Military planners aren't the only 
people excited about the possibilities 
of tilt-rotors. А study now underway 
by NASA, the Federal Aviation Ad- 
ministration, and the Department of 
Defense is examining the nationwide 
prospects for tilt-rotors in roles includ- 
ing short-haul civil airliners. 

The Port Authority of New York and 
New Jersey sees the hybrids as a po- 
tential solution to the region's traffic- 
jammed metropolitan airports, says 
Roy Lobosco, supervisor of the Avia- 
tion Technical Services Division. 
“We're looking at the possibility of an 
air transportation service that could 
take passengers from downtown New 
York to downtown Boston or Washing- 
ton," he explains. *You would avoid the 
travel time of getting to the airport, 
and avoid the time wasted on conges- 
tion at the airport itself. There are 
concepts for civil tilt-rotors carrying 
as many as seventy-five passengers." 

The Bell-Boeing team has a big 
head start in the tilt-rotor field, but 
they aren't alone. In Europe, a con- 
sortium of six aerospace companies is 
considering joint production of a ci- 
vilian tilt-rotor dubbed the Eurofar, 
for European future advanced rotor- 
craft. If the project gains enough sup- 
port, first flight of a prototype could 
be made within five years. 

Right now, the V-22 program is the 
one to watch. What's the biggest tech- 
nical challenge facing the designers 
as they proceed with development of 
this novel aircraft? "Two-pound ideas," 
snaps Col. Blot. "Aircraft under de- 
velopment have a tendency to gain 
weight. Everyone wants to put his pet 
rock into the airplane. I'm not going 
to let that happen with this one.” 85] 
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your present VHS tapes will play on 
the machine normally. “We call it 
forward compatibility,” says a JVC 
spokesman. 

To make an SVHS recording, a spe- 
cial cobalt-doped recording tape is 
needed. The tape can be used in stan- 
dard VHS recorders, too, but it has a 
coercivity (magnetic strength) about 
20 percent higher than that of stan- 
dard tape. The SVHS cassette shell is 
identical to the standard VHS shell, 
except for a special identification 
hole, which tells an SVHS recorder 
that the high-quality tape is in use. 

Like standard VHS, SVHS ma- 
chines can record in a six-hour mode. 
Although you'll see a high-quality pic- 
ture, presumably some degradation oc- 
curs because of the slower recording 
speed. Super-VHS has the same audio- 
recording system as that used in stan- 
dard VHS: a longitudinal track and 
an optional helical-scanned FM depth- 
multiplex stereo hi-fi track. 

Although an SVHS machine can be 
attached to any TV set by means of 
an RF (channel 3 or 4) connection, 
most TVs can't display the higher res- 
olution. The picture you'll see won't. 
be much different from what you see 
on your standard VHS machine. 

To see a better picture, you'll need 
a high-resolution monitor or receiver. 
For those, the recorder has the usual 
composite video connections. For the 
ultimate picture, however, the SVHS 
machine has a third output option for 
a monitor with a two-connector Y/C 
input. This connection lets the SVHS 
machine send separate picture (lumi- 
nance) and color (chrominance) infor- 
mation directly to the output display 
stages of the monitor. The Y/C con- 
nector is called an S-terminal by 
JVC, and three new monitors come 
equipped with it. 


Look out, Beta? 


Will SVHS be the final blow to the 
Beta format? Probably not. Shortly 
after the SVHS showing, Sony Corp. 
countered with ED (extended-defini- 
tion) Beta. Like SVHS, the system has 
one-way compatibility with conven- 
tional Beta machines, but Sony rates 
the horizontal resolution to be a 
breathtaking 500 lines. 

Although Sony hasn't decided 
whether ED Beta will be available in 
the U.S., it's clear that the battle of 
the formats will continue. 

A line of SVHS recorders should be 
available this summer or fall, says 
JVC. The machines will cost up to 30 
percent more than standard VHS mod- 
els with equivalent features. Other 
VHS makers are expected to have 
models at about the same time. Шз 


PRICE CUT ON 
CHAIN SAW SET 


Cans of Lubricant 
learing Protectors 


Molded Carrying Case 
x 


9-Pc. EAGER BEAVER CHAIN 


PUBLIC NOTICE 
A special arrangement with 
McCULLOCH®authorizes 
С.О.М.В. to offer first quality 
Chain Saw Sets at savings! 


"i 


SAW SET 


Powerful Work-Saver by McCULLOCH®! 


* Complete, Ready-to-Run Gas- 
Powered Chain Saw Outfit for 
Home-Owners. 

* Powerful 2.0 cu. in. Engine with 
Dependable Solid-State Ignition. 

© Chrome-Plated Cylinder Bore for 
Enhanced Cooling and Long Life. 

ө Two Fast-Cutting Chain Bars (16” 
and 10") Rip Through Jobs Such as 
Limbing, Trimming, Cutting 
Firewood, and Clearing Brush. 

* Automatic or Manual Chain Oiling. 

© Easy-to-Use. Lightweight, Just 11 
Ibs. U.L. Listed. 


McCULLOCH®, THE Name in Chain 
Saws! Need a rugged, easy-to-use chain 
saw? Reach for this complete Eager 
Beaver" by McCULLOCH® Chain Saw 
Set The name says performance plus. The 
look is heavy-duty, solid. Inside, there beats 
a legendary reputation for excellence. No 
wonder it has become a favorite among 
active woodcutting home-owners and 
pros. Order this performance package 
TODAY at BIG savings! 

Safety Engineered! McCULLOCH® first 
pioneered the CHAIN BRAKE", that can 
Stop a moving chain in a fraction of a 


1 To Order Call Toll-Free: 1-800-328-0609 


SEND TO: 
[| Direct Marketing Corp. 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Send. McCULLOCH*- Beaver" Chain Saw Set(s) 
Мет H-2565-7197-411 at $188 per set, plus $9.50 per set 
). (Minnesota residents add 6% sales tax. 
Sorry, no C.O.D. orders.) 
О My check or money order is enclosed. (No delays in 
processing orders paid by check) 
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second. Plus...special anti-kickback chain, 
hand guard, protective muffler shield, 
safety-lock trigger, and chain catcher. 
Loaded! Mighty 2-cycle, 2.0 cu. in. engine 
and 16" bar combineto cuttimber up to 32" 
in diameter. Or, use the 10" bar/chain for 
light pruning jobs. Sprocket tip reduces 
friction, adds power and extends bar /chain 
life. Throttle latch makes starting easy. Fuel 
tank: 10.8 oz. Ой capacity: 32 oz. 
Labor Saving! Fire-up the "gutsy" Eager 
Beaver™ to cut tall tree projects down to 
size. It's all the chain saw you'll need for 
years of service. Buy NOW! Accessories, 
detailed instructions and bar wrench 
included. 
Limited Factory Warranty on 

Parts and Labor. 1-Year When 

Used by Home-Owner; 60-Days 

for Commercial or Rental Use. 


.. $316.69 


5188 


Нет Н-2565-7197-411 
Shipping, handling: $9.50/set 


Mfr. List Price . . 


Price For 
9-Pc. Set 


Credit card cust 
by phone, 24 hrs. 


PLEASE PRINT CLEARLY 


Name 
Address 
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Эше —_____ zp. 
Phone —( ) 


Apt s 


Sign Here 


Sales outside the 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 
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8 time Nat'l X-C 
Ski Champion 
Olympic Silver Medalist 
World Cup Winner 


Scientific Study Ranks 
NordicTrack #1 


In tests of exercise efficiency at a major 
university, NordicTrack burned more 
calories and provided greater aerobic 
workouts. 


Rank of Exercise Efficiency 

1. NordicTrack X-C Ski Exerciser 

2. An Exercise Bike 

3. A Rowing Machine 

4. A Shuffle-Type Ski Exerciser 
NordicTrack's higher oxygen usage test 
scores show that more muscle mass is 
involved in the exercise and more 
calories are being burned. 


It's Only Logical that 
NordicTrack Would Get 
the Highest Scores 


because NordicTrack is more complete 
than an Exerci 

Adds important upper body exercise. 
Provides more uniform leg muscle 
usage. 

because NordicTrack is more thorough 
than a Rowing Мас! 
NordicTrack's resistance is proportioned 
according to the individual muscle 
strength-no major muscles are over- 
stressed or under-worked. 


Other ski exercisers use less efficient 
frictional resistance with a resulting 
calisthenics-like feeling. NordicTrack's 
unique flywheel resistance for a life-like 
feeling of smoothness and continuity 

is matched only by real skiing. 

Burns Up To 600 Calories per 
20 Minute Workout 


Free Brochure, and New Video! 


800-328-5888 


NoraicJra ck 
а 
141PS Jonathan Blvd. N., Chaska, ММ 55318 
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“бау, Smokey—”’ 


Aclinic on cars by Smokey Yunick, America's most famous mechanic 


Stuck steering 


I bought a 1987 Chrysler Fifth Ave- 
nue this year. The day I picked up the 
car, I was braking and making a right 
turn off the highway when the steer- 
ing locked for a second or two in one 
position. I returned the car to the 
dealer, but they couldn't find anything 
wrong. This has happened a number 
of times in the past six months, and 
it scares me. It only happens when 
turning to the right. 

Richard Cruse, Mahwah, N.J. 


This is a dangerous problem, and I'd 
rather not guess as to the cause. Here's 
what to do: 1) Do not drive the car at 
all. Have it towed or trucked to the 
dealer where you bought it. 2) Insist 
on a disassembly and inspection of 
the steering gear until the problem is 
clearly located and corrected. I’m send- 
ing your letter on to Chrysler engineer- 
ing. They have been helpful in the past; 
I think you'll be hearing from them 


soon. 


More on whistling 


There's another answer to the under- 
hood whistling problem discussed in 
your March 1987 column. Many 1982 
Chevrolet Citations with the 2.5-liter 
four-cylinder engine have this prob- 
lem. The culprit is the metal shield 
that protects the electrical wiring and 
vacuum hoses from being cut by the 
alternator cooling fan—this shield is 
too close to the cooling blades on the 
alternator. The whistling problem is 
easily solved by bending the shield 
away from the fins. 
Desmond P. Corcoran 
El Paso, Texas 


Thanks. I agree that your fix could 
cure some of the whistlers. 


Squeaky struts 


I have a 1982 Buick Century with 
50,000 miles on it. When the steering 
wheel is turned, an irritating squeak 
comes from two pieces of rubber that 
rub together at the top of the Mac- 
Pherson struts. It is especially bad in 
cold weather. The service manager at. 
the local Buick dealer says this is a 
common problem with this kind of car, 
and that spraying some lubricating oil 
on it will stop the squeak temporar- 


ily. He said the only permanent fix is 
to replace the components. This seems 
pretty drastic to me. 

Also, the rear brakes will not stay 
in adjustment. The manager of the 
local brake shop says this problem is 
common with front-wheel-drive cars. 
He theorizes that the rear brakes are 
so small on these cars that there isn't 
enough leverage to activate the auto- 
matic adjusters when the car is driven 
in reverse. He suggests that the brakes 
be manually adjusted on these cars 
whenever the tires are rotated. 

William E. Bailey 
Madisonville, Ky. 


On examining the rubber upper-strut 
mountings, you may find that they are 
deteriorating. I suggest you have them 
examined, and replaced if necessary. I 
think the brake-shop man gave you 
some good advice. I don't know of any 
special fix for these brake adjusters. 


Stagger at the start 


I have a 1977 Ford LTD with a 351- 
cubic-inch engine. It has 63,000 miles 
on it. The car has a bad hesitation 
when pulling away after a start; some- 
times it just dies. It doesn't make any 
difference whether the engine is hot 
or cold. The electronic control module 
has been changed, and the carburetor 
has been overhauled. The timing is set 
at spec. Otherwise, the car runs well. 

Mike Dingle, Raytown, Mo. 


Often, this sort of problem is caused 
by the fuel system running lean as the 
throttle opens. But if the carburetor's 
accelerator pump has been overhauled, 
you have to rule that out. If the engine 
is in poor condition, a badly worn tim- 
ing chain could be causing the hesita- 
tion by retarding the camshaft and 
firing the ignition system late. Leaky 
valves—or worn or stuck piston rings 
—can cause low vacuum, which results 
in weak drive-off. An engine in good 
condition should register about 20 
inches of vacuum at idle, and about 
15 inches at 55 mph on a level road. 
Worn-out spark plugs or ones with a 
too-cold heat range could also be the 
culprits. 


Got a car problem? Send it to “Say, Smokey—," POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


278UVXD 
Classic aviator style with 
black finish frame and extra 
dark gray tinted UV 

+ Blocker" lenses. 


$13.95 


5014UV 
It’s hip to be square! This is 
an old time style, but it's the 
very latest and it's fitted with 
gradient tinted UV Blocker™ 
lenses. Specify Tortoise 
Shell frame (pictured) with 

j brown lenses ог Black 
frame with gray lenses. 
FREE neck cord included. 


$17.95 


' 2020UV 
Top of the line tortoise finish 
V Italian made frame fitted 
with brown gradient tinted 
UV Blocker™ lenses, True 
optical quality! 
$23.95 


300PC 
The Olympic shooting glass. 
Optical quality gold frame 
w/rubber covered cable 
temples and virtually indes- 
tructable polycarbonate UV 
Blocker" lenses. Specity 
yellow or gray lenses. 
$19.95 


- 1616UV 

Aviator design aluminum 
frame with UV Blocker™ 
lenses. Specify black frame 
with gray lenses or dark 
brown frame with brown 
lenses. 


$17.95 


M 


439UV 

High Tech sunglasses! Super 
light weight black finish 
polycarbonate frame, unlike 
most lightweights, won't lose 
its shape! Fitted with gray 
tinted UV Вюскег“ lenses. 
Specify mirror coating 

^ (pictured) if desired. 


$15.95 


*NEW! Clip on 
UV Blocker" with 
convenient flip-up 
design now available. 


Deluxe leather-like protective carrying case and 
defogging cleaner cloth included with each pair. 


100% ULTRA 
VIOLET PROTECTION 


The harmful effects of ultra violet radiation 
on the human eye have been well docu- 
mented in recent years. Sportsmen and 
others who spend a great deal of time 
outdoors run a higher risk of cataracts and 
other eye diseases. However, you don't 
have to pay high prices for high-tech eye 
protection. Because of recent technological 
advances, Olympic Optical is able to offer, 
at popular prices, its new UV Blocker" 
lenses that absorb 100% of the sun's 
harmful ultra violet rays. These lenses are 
available in a variety of styles and the cost 
is surprisingly low. Olympic Optical has been 
supplying the police and sporting goods 
market since 1976 and its products are sold 
in 50 states. You can order with confidence 
-if not completely satisfied, you may return 
your purchase for a full refund. 


TOLL FREE 1-800-992-1255 
IN TENNESSEE CALL 1-901-794-3890 


1 Olympic Optical Р. О. Box 181232, Memphis, TN 38181 


Please specify quantity of each: TOTAL 
[278 UVXD @ $13.95 
| 5014 UV Tortoise Shell @ $17.95 | 
[5014 UV Black a $17.95 


300 PC Yellow @ $19.95 
300 PC Gray @ $19.95 
1616 UV Black @ $17.95 
1616 UV Dark Brown @ $17.95 
439 UV @ $15.95 

439 UV Mirror @ $15.95 

21 PCS Clip-on @ $13.95 
Postage and Handling $2.00 
| TOTAL COST 


#2 or more pars are purchased, no charge for postage and handling, 
SORRY NO C.O.D.'s. Tennessee residents add 5% sales tax. 
Charge my Г) MasterCard О Visa 

O Check enclosed C Money Order 


Wordless Workshop 


SPECIAL: 
THREE 
FOR 
TWO 
OFFER 


S 
FRICTION a 


In New York State, he maintenance engineer at a major automobile mam 
facturer reports in-plant propane fueled litt trucks engine Ме is doubled 
when Tufoil* is used 

More and more police departments and racing drivers are switching to Tu 
foil” to save engine wear and fuel for faster friction-less starts 

We've had many customers tell us Tuloil gives astonishing improvements 
to their engines. Over the lite of your car, this translates into thousands of 
dollars saved and tens of thousands of extra miles added 


amm MÀ 
Here's How Patented Tufoil Technology, using lubricants. . .the list 
tion and operating temperature. Now you can get much longer 2. Six U.S. and a numberof foreign patents have been awarded to Fluoramics 
world have proven Tufo's claims of making your cars engine run better, 
JUST WHAT IS TUFOIL? uty 4 
starting for gas and diesel engines with ТОЇ” (5% [uel savings) 
oils—combined with friction modifiers and particles of 1п Israel, scientists at the Technion Research Institute found Tufoil* a reli- 
than twice as long and running cooler on hot sunny days when Tulail* is 
right through your oil filter—to form a protective coating over used. 
friction to the lowest level of any known lubricant! The U.S. 
lished value for Teflon is .04 so TUFOIL is testing slipperier 


el^? 
i ol 

М | " 
—you'llspendlessto | RE А -that oi is 
run the car you now own pe OF’ better than other 
PTFE increases engine life . . . does much more! keeps growing. 

How? By dramatically reducing your engine's internal fric- 1, Read text for the National Bureau of Standards data. 
Е lor Tufoil*. More are pending. 
life from your car's engine and save hundreds on gas. Many 3. Independent laboratory tests throughout the country and throughout the 
Tufoil cusomers are reporting astonishing performance results! Soother, сове 
in Canada, goverment tests show a big improvement in он temperature 
AND HOW DOES IT WORK? 

TUFOIL is an exacting formula of synthetic and mineral ГЇ еее; TURN UNARUY AP SQUB NUNTIAT 
PTFE—the slipperiest substance known to man. Commonly песто RAT le e 
called Teflon or Fluon, its particles are so small they'll pass 
all your engine parts. TUFOIL will mix with, and improve the 
performance of any motor oil you are presently using, cutting 
National Bureau of Standards tested TUFOIL on their 4-ball 
tester and found it has a surface friction of .029. The pub- 

han Teflon! 
Tufoil® technology work: 


‚„. here's more proof! 


When 
POPULAR MECHANICS 
tested TUFOIL, it reported 
TUFOIL is absolutely 

spectacular! 


Home Mechanix says, "One PTFE additive, TUFOIL, has 
undergone field tests and has scientific evidence backing 
its claims for easier cold weather starting and improved 
lubrication and fuel economy. Others do not.” 


Tufoil turns your motor oil into а super lubricant, 
protecting all internal engine parts. 


Most engine wear and damage occurs during starting. 
This is where Tufoil makes a gigantic difference. 

Driving causes only a small percentage of 
the wear on your car's engine; much occurs 
during starting—that crucial “oil-less” period 
before your oil has circulated sufficiently to 
work. With Tufoil, internal engine parts are 
protected even while the rest of your саг oil 
is still settled down in the sump. 
See NASA Tech Briefs for technical details. Issues: NOV./DEC. 
1986, Page 23... DEC. 1986, Page 1... JAN. 1987, 
Page 31... FEB. 1987, Page 21... MAR. 1987. Page 17. 


SPECIAL 
THREE FOR TWO OFFER 


We wanted to say “Thank You" to our old 
TUFOIL customers. Here's the best way we 
know how. 


Just check the box and mail in your order for 
2 bottles. We'll send you one free. 

I'm an old TUFOIL customer and 

love it! Please send one free 8 oz. 
bottle with my order for two. 


©1987 Fluoramics, Inc. 

FLUON® is reg. TM. of ICI Americas Inc. 
TEFLONe is reg. T.M. of DuPont" 
тше is reg. TM. of Fluoramics 

US. Patent No. 4284518 


ü 


US. Patent No. 4224173 
US Patent No 3933656 
Other U.S. Patents issued 
and pending 


Tufoil protects your engine best. It’s the most sophis- 
ticated engine lubricant ever developed for your car. 

You'll feel your car respond better, start 
quicker, accelerate faster, climb grades more 
easily, idle smoother and you'll notice the 
results the first time you use it. Tufoil is the 
next best thing to engine insurance! 


In any weather, throughout their entire performance 
range, engines with Tufoil run easier. 


Tufoil's remarkable friction reducing formula will keep 
your engine temperature lower to prevent overheating. 


Hot weather . . . when you shut your engine down 
оп a hot summer day, particularly after a turnpike 
run, it's often hard to start. Hot parts expand and 
pinch together. TUFOIL's super low friction helps 
you get going easier. Cold weather puts a big strain 
оп your battery and starting motor. Recent Cana- 
dian government and independent lab tests in Mich- 
igan verify improvements when TUFOIL is used. 
Cranking speed for gas engines improved 6.1% 
diesels 9.6% . . . and a 5% fuel savings too. Six 
U.S. patents so far! Make winter and summer driv- 
ing easier. 


How To Use TUFOIL” 

Just add one 8-02. container of TUFOIL to your 
standard crankcase. (It'll treat 4 to 5 quarts of 
engine oil.) If you want to super treat your engine, 
add two bottles! You will see the results in less than 
1,000 miles. Once your engine is broken in on 
TUFOIL, add 4 ounces (Ve bottle) with each oil 
change to keep new performance levels. Use 
TUFOIL repeatedly over the life of your engine to 
help keep it purring like new! There is, by the way, 
no scientific basis for claims that one-time 
treatment by any lubricant will last the life of an 
engine 

TRY AN 8 0Z. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you're not satisfied, simply send us proof of 
purchase with a note and we'll refund your 
money immediately—no questions asked. 

Send for Tufoil today and prove to yourself 
the amazing increase in your car's performance. 
Fill in the coupon today. Or call TOLL-FREE 
any time, 24 hours a day. 


1-800-922-0075. 
(in New Jersey, call 201-825-8110.) 


SEND FOR FREE BROCHURE — 30 ANSWERS TO TUFOIL QUESTIONS! 


rush my Tufoil order: 
О ONE8 oz. bottle . . . treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 
guarantee. 
C] TWO 8 oz. bottles . .. treat two cars 
for $25.00 (plus $4.00 shipping 
and handing) SAVE $6.00. 


Special Offer 


After you've tested TUFOIL, and like it, 
buy a gallon of TUFOIL to share with 
your friends & save $159*t1. 
C ONE GALLON . . . treat 16 cars for 
$125.00 (plus (6.00 shipping 
I and handling 
BIG SAVINGS _ 


My check or money order for $. 
Charge my credit card: 


Card No. 
Exp. Date. 
Signature. 
Name. 
Address 


PS-TT 
Fluoramics, Inc. 
103 Pleasant Avenue 

Upper Saddle River, N.J. 07458 


is enclosed. 


lAmExpress (О MasterCard O Visa 


Zip. 


6 sales tax) Orders to Canada. Send check 
cy. Add $4 extra shipping charges 
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badly 
now I'm 


Train 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
Smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're “in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 


ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
€ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 


vf, ТО KEEP 


to $100 a week 
to your in 


Make Up to $26.00 an Hour — even while learning! 


: Be a LOCKSMITH 


шп 
enable you to get your share of this always- 
profitable business. Hundreds we've trained 


Can add $50 Е 


are doing it. So can YOU. 
MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


FOLE¥BELSAW INSTITUTE 
6301 Equitable Rd., Dept. 11199. 
Kansas City, Mo. 64120 
N. Hunt, Wilmington, Del. 
week extra 
В. Davis, St. Louis, Мо. 
Saturday," 
Ed Boyle, Pittsburgh, Ра. —'"Му business going 
at top speed. I'm moving to bigger quarters." 


1 make $50 а 


1 cleared $110 last 


MAIL THIS COUPON NO SALESMAN WILL CALL 
lp _ Е 


FOLEY-BELSAW INSTITUTE 
6301 EQUITABLE RD., DEPT.11199 
KANSAS CITY, MO. 64120 

Rush FREE book, ‘Keys to your Future. 


Name. — 
Address 
City. State. 


FACTORY DIRECT 
GRANDFATHER CLOCKS 


Do-It-Yourself Case Kits 


(movement and dial extra) 


OR 
Completely Assembled 
and Finished 

* Solid 3/4" hardwoods: 
black walnut, cherry, oak 

| * Heirloom quality 

* Solid brass West German 
chiming movements 
and dials 

* Easy to assemble kits or 
completely assembled 
and finished 

© Money back guarantee 


SEND $1 FOR 
32-PAGE FULL 
COLOR CATALOG 


EMPEROR 


CLOCK COMPAN 


WORLD'S LARGEST MANUFACTURER 
ОР GRANDFATHER CLOCKS 


Dept. 2426 Emperor Industrial Park. 
Fairhope, Alabama 36532 € Phone 1-205-928-2316 


lam interested in С Do-It-Yourself Kits 


J Finished Clocks 
Name. 
Street 
pen 
Er _ Zip 
(please print) 


DOME HOME KITS 


Spacious...Efficient... 
Affordable...Monterey Domes 
Homes are designed for a 
lifetime of savings. 

Up to 50% more ener- 
gy efficient than every- 
day homes. Patented 
building system „g 
comes precut 
and color coded. 


a 


Send for 100 page color 


He's making a concrete flower 
pot .. . and so can YOU! 
Make and sell your own 
ornamental concrete items. 
Order your book with over 
425 aluminum molds, prices 
and production trade secrets 
from world's largest mold 
manufacturer. 


Only $700 
CONCRETE MACHINERY CO., INC. 


Р.0. Box S-99 Hickory, NC 28603 


Catalog & Plans Book. $7.00. 


(С => GASOLINE 
A “ENGINES 


Generators, Troy-Built 
Tillers, and more 


SHP Briggs Horizontal. 
BHP Tecumseh Horizontal $199.95 
ЗУНР Tecumseh Vertical ............$99.9 

10HP Tecumseh Vertical Elect. $239.95 
500 Watt Toro Generator $239.95 


2 to 18 HP Engines, 500 to 5000 watt 
Generators, all at Discount Prices. 
SMALL ENGINE CITY 
2612 Lyndale So. Dept. PS7 
Minneapolis, MN 55408, 612/872-4288 
1-800-645-4488 


SOLAR POOL HEATER 
Do-it-yourself 4 x 10 ft solar swimming pool 
heater. Get a pair of special manifolds from RMB for 
$65.00 and plans that will show you how to complete 
the solar heater. EASY! No soldering! By getting your 
own copper pipe and some small hardware you can 
have a 4 x 10 ft panel for less than $175.00. Send 
your order to: RMB Products, Inc., 4226 Valley Fair, 
Simi Valley, CA 93063. Prepaid to continental US. 
CA residents add sales tax 


+ ж ж ж PRESENTING ж ж * 4 4с 


CABLE TV 
EQUIPMENT 


HH STARRING. ж 4 4 4 
ЈЕВ! 


AND OTHER FAMOUS MANUFACTURERS 


+ FINEST WARRANTY PROGRAM AVAILABLE 
$ LOWEST RETAIL/ WHOLESALE PRICES IN US 
$ ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


E3 


PACIFIC CABLE CO. INC. р 


7325 RESEDA BLVD. DEPT HOS Rm 
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Catalog of kit construction & uses - $1.00 


V uti over 87.00 ^ d 
SrRUCK кїт : 
SEDARBUNG, wi sagt 


NION 
o cal 201-379-2762 


MAINLINE TILLERS 
ARE DESIGNED BETTER 


If you don't think so we'll 
give you your money back! 


D> Юн AVAILABLE C 


Briggs & Stratton® 
5 HP 1/0 engine 
All-gear-driven 
No Belts-No Chains 


(industrial/ 
commercial) 


“Insta-dapt” 

b т>» lets you 

change 

attachments 

15 attachments у instantly 

available A without 

including: tools! 
@ SICKLE BAR 
@ HYDRAULIC 

LOG-SPLITTER 
€ TRANSPORT CART 


€ SNOW THROWER 


- 
Write today tor detailed free information by * 
V return mail. Please check appropriate HP size. I 
ils] [57] Са De] C2] D] С) 
I Name meee 
Address. 
City. 
State. 
П Phone ———___ 
MAINLINE во зв Ps 787 р 
London OH 43140 Phone: 014702207530 


2р 


ОМЕ МАМ 
WELL DRILLER 


SAVE HUNDREDS 


"gas? to, OF DOLLARS 
оре!“ For less than $1 рег 


ft. you can drill a 
water well in your 
backyard next 
weekend! 

Have all the pure, 
fresh water you want 
FREE! 

The HYDRA-DRILL 
drills water wells 50 
to 200 feet deep. 
Easy to operate as a 
power lawn mower! 


COLOR BROCHURE! 


AL. AK, НІ, & Outside U.S. 
Call (205) 749-3377 


CALL TOLL-FREE 
1-800-633-8774 


(Ask for Operator 5272) 
Or ch Amai TODAY _ _ 
5272 Anderson Road 
Opelika, Alabama 36802 
mai a FREE Brochure 


HOME PLANNERS INC. 


3315 ONE STORY HOMES UNDER 2000 $a. Fi = For medum È restcted budgets 
Delightful traditora! & contemporary exteriors & floor 


sh. Weste 


WM € xcd 
[imer P 


TA. pnl 
150 Т STORY HOMES — Cape Cof Wilamsour, Tudor. Contemporary versns. 
budget and county-estte sectons. Expandable family pans. 128 pages 


——— 
[360 TWO STORY HOMES — Tudors. Sat Boxes. Gambrels, Mansaros, Georgians 
Farmhouse adaptations. Also Contempora 


or all budgets. 2B pages $6, 

7 ALL SIX CATEGORIES — only $19.95. Get 
standing plan books. Over 1250 designs. 4050 il 
pages. A 530.70 ale s 
sign at los 


h of the six out 
jons. 116 
10.75. Blueprints available for 


tart your home planning program now 


$4.95 


— 


= 
.95 


An exciting portfolio of America’s popular home 
designs specially edited by category. Order 
either the delightfully illustrated plan book of 
your favorite house category. or the Complete 
Collection. Your satisfaction guaranteed 


715 MULTI-LEVEL HOMES 


els. hexagons. lodges for summer 


n tull color. $495 
- == 


ail HOME PLANNERS, INC. 
I Today: Permon н. меки ANI 


Please ship to me by return тай (сисе choice) 

315 One Story Homes Under 2000 Sq. Ft. @ $4.95 

210 One Story Homes Over 2000 Sq, Ft. @ $4.95 

150 1% Story Homes @ $3.95 

360 Two Story Homes @ $6.95 

215 Multi-Level Homes @ $4.95 

223 Vacation Homes @ $4.95 PSM77 

Complete Collection @ $19.95 (Saving $10.75) 
Name 


мостом = 


& Address 


gov 
State 
in Саада mali 


NOW! Get in on the 


ENGINE 2: 
REPAIR! ~~ 


j^ 
эд 

Work part time, fui 

right at home— we help 

you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn. 
and one-million new engines are being built each month 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors. chain saws, minibikes, 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers... the list is almost endless 


Professional Tools and Equipment, PLUS 4 Н.Р. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated. ..so clear you 
Can't go wrong. and with our famous ‘learn-by-doing’ method 
you get practical "hands-on experience. We also show you 
how to Ug business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills vou need to increase 
vour income in a high-profit business of your own 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return тай, ы 


RUSH COUPON TODAY FREE 
Era dd BOOKLET! 
Dept. 51208 = port 


Kansas City, Mo. 64120 
тш иш иш эш шш — шш иш таш a € 
a FOLEY-BELSAW INSTITUTE 


6301 Equitable Rd., Dept. 51208 
V Kansas city, Mo. 64120 


r L3 YES, please send me the FREE booklet that gives Ц 
full details about starting my own business in Small 
I Engine Repair. | understand there is No Obligation and 8 


1 1781 No Salesman will call on те 1 

П NAME І 

1 L| 
ADDRESS 

1 Г] 

Г] 

L| 


ZIP 
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Planer Molder Saw 


2717006 7 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. . You can own this power tool for only $50 down. 
т saji . SEND FOR 
30-Day FREE Trial! exciting Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 
Foley-Belsaw Co 

RUSH COUPON 301 Equitable Rd.. Dept 91112 

nsas City, Mo. 64120 


Patent 
pending 


NEW! Bic Lighter 


Vending Machines! 


Let America’s 50,000,000 smokers 


line your pockets with money. 


GROUND FLOOR OPPORTUNITY 
to be the first in your area to own 
and operate a vending route. 


Placed next to all cigarette machines. 


PART OR FULL TIME 
* ALL CASH BUSINESS 
x NO SELLING 
* NO EXPERIENCE NECESSARY 
* INVESTMENT SECURED BY EQUIPMENT 
* NATIONAL ADVERTISING 
ж FINANCING AVAILABLE ОАС. 


LIMITED WORLDWIDE DISTRIBUTORSHIPS 


Call 24 hours for free brochure 


1-800-722-4773 
In California call (714) 894-1889 


r- 


Not attiliated with Bic Corp. 


Vendgood Manufacturing Corp., Dept. PS7 
БОП Argosy, #5 • Huntington Beach, СА 92649 


Swing-Up Trailer Jack 
Trailer jack swings up and locks 
in a horizontal position when 
you're towing. Pull pin swivel 
release. Zinc plated. 23” lift. 


Ship wt. 18 Ibs. 
..$30.95 


#12730% 
Hand 
2 a% Winches 
» 


#.. Cap./Ship Wt.. Sale 
#1294.1000Ibs/6 Ibs. .$14.95 
#1295..14001bs/7 ibs. $20.95 
#1297..2000 108/14 .$41.95 


Easy-cranking winches have 
strong tooth gears and rust- 
resistant zinc plated finish. 
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Utility Trailer Kit with 
Fenders and Lights! 

Hauls 1000 pounds! Road 
ready kit assembles easily with 
basic tools. 40"x48" bed size. 
Ship wt. 124 Ibs. List: $279.95. 


#125а2.....$1 29.95 


480х8” 

4 & 5-Hole 
Wheel & 
Tire 


$18.95 


Northern 
|| ydraulics 


[ 
[ 
Sale Expires July 31, 1987 E 
| 
E 


Call Toll-Free 1-800-533-5545 
24 hours a day, 7 days a week! 


Einheil 
105 Amp 
Oxy-Mag 


Super low price! Portable, 
wire-fed. Welds steel. aluminum 
or stainless steel. 120V, AC 60 
Hz. 60% duty cycle at 33A. 


42 Ibs. List $499.00. Sale 
#15535... $219.95 


Multi-Purpose 
Tractor and 
Utility Seats! 


Starting at 
S $17.95 


Pumps 8,400 GPH with 28! 
lift. 3-HP, 4-cycle Briggs & 
Stratton engine. Ship wt. 37 
Ibs. Lists for$329.95! Sale 


$157.95 


#10996.... 


Lowest prices on 


GAS ENGINES 
VERTICAL Engines 
SALE PRICE 
3%-HP Тесит..$98.95 
5-HP Tecumseh.. 
..Step Shaft..$144.95 
8-HP Briggs...$229.95 
10-HP Tecum. $219.95 
HORIZONTAL Engines 
byTECUMSEH! SALE 
5-HP Engine..$129.95 
8-HP .. $187.95 
$219.95 


"Send for your FREE catalog or send $6.00 and 


Dept. 68712 


ALSO receive Log Splitter Design Book! Mail to: 
NORTHERN HYDRAULICS, DEPT. 68712 
Р.О. BOX 1219 

Burnsville, MN 55337 «9—8 


lame 
макет 


The Easiest 


Oil Change... 


sdo it with the 
touch of a finger! 
OPEN 


< 
U.S. РАТ. 


c 4078763 


Engine Oil Drain Valve 


New Way To Make Quick, Clean Oil 

Changes. 

You escape the expense of service station 

ой changes and keep your hands clean 

with this new Engine Oil Drain Valve. No 

more hot, dirty oil on your hands and clothes. 

Just a touch of your | m er is all you need 

to drain your car's oil. No tool required. 
Enjoy the easiest oil changes possible for 
nly $14.95. Money back guarantee. 

d check or money order to: 

TOHMON, INC., 1815 W. 205th St. #105 

Torrance, CA 90501, Phone (213) иы 6937 


To TOHMON, INC. 1815 W. 
се, CA 90501, Phone (213) 212-6937 
ingine Ой Drain Valve(s) at $14.95 
ipping and handling. California 
lax. My check or money order 


CLOSED 


(make) 
(engine size) engine. 


(model) 


Address 


BEST BUY! 


EASY-TO-ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 


ony $425 РОВ. Broomall, РА 


for 3'6" diam, 
(his. 8°12" fo 89) 
Comparable savings on diams. from 4' to 7'. 
Kits available lo fit any floor-to-floor hls. 


Now! 
Showroom & 
Warehouse 
locations in: 


Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 
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People who've looked everywhere tell us there 

isn’t another spiral stair around that touches 

our combination of price and quality of mate- 
si 


rials and workmanship. We believe it! 


CALL OR WRITE FOR FREE BROCHURE: 
[Tor the 
| Broomall, Pa "9008 


жыз 
| Street 


Ruger rere 


THE IRON SHOP. 


MANUFACTURERS 


Be Your Own Boss and Make 
, $18. 00 to $30. 00 AN HOUR! 


Find out 
how by... 
...Sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 


Lifetime Security 
ou how to make 
$18.00 to $30.00 an hour in your 
own Foley-Belsaw Full-Service Saw 
and Tool Sharpening Busine 


Your Е Fact Kit explains how 
you can: 
—be your own BOSS! 


—work full time or part time, 
right at home. 

—do work you enjoy and take 
pride in. 

—operate a CASH business 
where 90¢ of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley- 
Belsaw gives you all the facts and in- 
structi > previous experience 
or special training necessary. All you 
need is the desire and ambition to 
be your own boss. Foley-Belsaw tells 
you everything you need to know to 
be successful. 

There’s plenty of business where 
you live to keep you busy. It doesn’t 
matter whether you live in a big 


| city, small town or a small farm 


community. 
Earn While You Learn 
You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley-Belsaw 
Full-Service Sharpening Business can 
provide... 

. CASH for future security 
or supplemental income 
. CASH for travel, vaca- 


tions, fishing trips 

. CASH for the things you've 

always wanted! 

And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all—age or phys- 
ical condition is no barrier—any age 
person can succeed. 


You can be like Steve Taylor of 
Brookville, Ohio, who told us: 

*... the first year I grossed 

$21,000.00." 


Or James B. Jones, of Albuquer- 
que, NM who reported: 

“This past summer my sales and 

service amounted to almost 

$6,000.00 a month." 


But you've got to get the FACTS 
before you can get started. So 
WRITE NOW for your FRI ime 
Security Fact Kit. It's yours to keep 
with NO OBLIGATION. 


FREE 
Lifetime 
Securit; 
FACT KIT 


aa notable Ra. 
Kansas City, Mo. 20496 


| 

I YES, | want to know more! Please rush my 
1 FREE Lifetime Security Fact Kit. No obli- 
l 

1 


gation and no salesman will call. 
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Reach 4'/ million readers every month with an ad in Popular Science's Classified Opportunity Mart. September Issue Deadline (on sale 


August 11) is JUNE 25. Rates: $8.40 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display Classified: $467 


per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers using box number 


in ad must furnish name & street address for our records. Send order & remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 380 


Madison Avenue, New York, NY 10017. 


Emestine Grant, Class Adv. Dir. 


Dorothy Ellis, Sr. Class. Adv. 


COOL-TOOLER, INC. 


NEW Product! Y 
о 


warranty, THOUSANDS 
affer. Limited number ot 


Send 55 for into, canidentiat pricing 
or сай 615-484. 
portable & bui 


Cool- Tooler, Inc. Manufacturer 
2906 North Main Street 
Crossville, TN 38555 


DISTRIBUTORS NEEDED | 
NEW HEAVY DUTY 
AUTOMOBILE FLOOR MATS | 
Unlimited Market - Exclusive Territor 


Send $5 tor info, confidential pricing & color bro | 
or call 615-484-4780, M C, Visa, A E accepted. 


S5 includes both packets upon request 
Cool-Tooler, Inc. 


2906 North Main Street 
Crossville, TN 38555 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book, Price: Hedelund Engineering, Box 
Las Vegas, NV 89126. 


KITS: WHOLE- 
SALE CATALOG $2.00. E.S.G., Dept. PS, 
Box 13053, Lansing, МІ 48901 
MOTALO ring valve job while drivin; 
querantoed $10.00 two $18.00 postpaid, 
dris, Box 34081, Dept. 5, San Francisco, 
А 94134. 


10,000 AUTO PARTS below wholesale, 
in stock for immediate shipment: FREE 
information. Consumer Auto, 10420 Lack- 
land, St. Louis, MO 63114. 314-427-0890. 


ARKLEEN HAND SCRUB Removes: 

'ease, tar, ink, paint, adhesives. Gentleto | 
ands. 100 washings 3645, Money back 
GUARANTEE, ARK Sales PO. Box 1414, 
Boulder City, NV 89005. 


AFFORDABLE DISTINCTION 
Quality Replica Mobile Cellular 


NEW PRODUCT! SUPER GIFT IDEA! 


RUST-CURE eliminates rust and pro- 
tects against rerusting. Liquid formula 
applies easily to rusted objects. Saves 
money and time! $6.95 + $1 50 P&H. Cor- 
acle Products, PO. Box 29547, Cleveland, 
OH 44129. 


mess opportunity becoming distributor | | cyšnder- 
ilt Cooler and Тос ox | 


SUPER Mileage Carburetors! Do They 
Work? Free Details. TDC. Dept. 787C, 304 
| San Miguel, St, Charles, MO 63303. 


NO ELECTRICITY NEEDED! Gas refrig- 
erators work anywhere. Details: Lehman's- 
4112F, Kidron, OH 44636-0041 


| Blood-0-Matic * New Concept * "Опе Man" 
Master Cd & Brake BLEEDING KIT 


Easybuse justafachtefte above cinder or caliper open bleed 


| screw and depress brake реса to pump out fud. A small amount of 


"lu wil Seep past the bleed screw threads to prevent ar reentry. 
$9.5 05 porte hg. ery ek ertt 
HEPP INDUSTRIES, INC. PS-7 
687 Kildare Crescent, Seaford, NY 11783 


AUTOMOBILES 


WAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 


МО 63334. 

AUTO FUEL FROM WATER. 
Amaziny Free Report. Merit, Box 5363, 
Louisville, KY 40205. 


UNIQUE PRODUCT Now you can pro- 

ЖАТ ТАН amd соо craters ood 

Ee ating, corrosion, oxydation and 

build-up. Your gas or diesel engine, from 

carbon build-up, increase the life of the 

spark plug by 50%, improve combustion, 

keep the injector jets clean using SOLAV- 

ITE CATALYST For Free Brochure Write To: 

Zacco Trading Co. 8921 S Sepulveda Blvd, 
Suite 103, LA, CA 90045. 


бра «р 


HIGH-END CARS FREE 
Book. $6.00. Clement Publishing, 
Box 7502A, Birmingham. А 


Carlisle Collector car flea 
market, July 24-26, Carlisle Pennsylvania 
Fairgrounds. Win choice of 3 muscle cars. 
The Flea Marketeers, 1000 Bryn Mawr 
Rd., Carlisle, PA 17013-1588. Phone (717) 
243-7855. 


ALTERNATE ENERGY 


TECH- 
$1.00. Sun- 
32673. 


NOLOGY“ Catalog Shippin, 
rise, Box 11233PS, Ocala, FI 


SURPLUS CELLS, PANELS, 
MAGNETS. Huge selection. Catalog $1. 


Applied Photovoltaics, Box 2773, Staun- 
ton, Virginia 24401. 


USSR uses Tesla's theories 
in modern warfare and 
weather control. 


READ ABOUT ITIN: 


“Soviet Scalar 


Electromagnetic 
Weapons” 


Send $1.00 tor catalog 

TESLA BOOK CO. 

P.O. Box 1685 

Ventura, СА 93001. 805/643-0432 


SUPERB SOLAR CATALOG. 10 Com- 
plete Residential Systems. 1000's Cur- 


rently Operating. Reliable Performance. 
Direct Pricing. Do It Yourself, Save 985. 
Catal t. 1, Box 


og $2.00, SOLARAMA, 
1480, Glen StMary, FL 32040. 


WIND-ELECTRICITY. Extremely effi- 
cient, inexpensive, reliable, patented sys- 
tems up to 1 Complete info. $3- 
Distributorships available. ENEREX 
СОЕР РО. Box 4109, Princeton, FL 33092- 


MOTORCYCLES, 
SUPPLIES 


BUILD A RECUMBENT BIKE 
i 


BICYCLES 


„Шет уо Bua, 
= 
“ Mas TERPRISES. 


Satisfachon Guaranteed Or Your Money Back. 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER* 


6 wheel drive AI V 


passenger. 
models 


if the territory stillis open. 
Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc 

60 Depot Street, Buffalo, NY 14206 


ELECTRICAL SUPPLIES & 
EQUIPMENT 


THREE PHASE ELECTRIC írom single 
phase without covertor. Send $5.00 and 
receive detailed information on how I did 
it. 3 Phase, 4985 Marion-Mt. Gilead Rd., 
Caledonia, OH 43314. 


FUEL From Water - Information Con- 
taining Plans $1.00. Hydrogen Wind, Line- 
ville, Гожа 50147. 


Meredith 


Free Catal 
“Glendale, AZ 


LASERS: 
Instruments, Box 1724, 
85301. 


KITES 


rKITES 


FREE COLOR CATALOG! 
Have the best flying kite in the sky. 
Choose from over 140 unusual kites, 
[ tom easyfiers to exciting stunters. 
Into The Wind * (303) 449-5356 
12047-P Broadway, Boulder, CO 80302 


|| YES, SEND ME A FREE CATALOG! [1 
LPS 


Zip —— —— 


== — == = -=-= 
HOVERCRAFT ^ 


AERO-CAR Amazing Hovercraft bur 
easily with ordinary tools. Lawnmo 
engine Carries one man plus. 
Flies over, land/snow water. Compl 
plans and booklet. $10.95. Aero- 

x 5118PS, Clinton, NJ 08809. 


Parts. Cataloj 
1, Cordova, II 
- 


HOVERCRAFT 
$1.00. Universal, Box 
612. 


ADVANCED Ultralight Hovercraft, Real 
Performer, True Amphibious Ca ie 
Infoy .00. Write: ULH, x 47 
Carl feton Place, Ontario, Canada K7C 3l 


TRAILERS & CAMPERS 


BUILD Your Own— Travel Trailex— 
Fifth Cover Pane сы 


52PS 
crans, Box 1804, ан СА 90706. 


BOATS, INBOARD/OUTBI 
MOTORS 


BOAT Plans — Patterns — Kits — Hun- 


dreds of designs — Sailboats — Power- 
boats — Sportstishers — Rowboste n 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous saving 

Gigantic 160-page catalog $3.00 ($4.00 
Airmail) — Includes Free “Boatbuildiny 
Supplies" catalog GLEN-L. 9152 Rosē. 
crans, Box 18048Р, Bellflower, CA 90706. 


BOATS KITS—SAIL—16'30' all tri 
erable molded fiberglass hulls and decks 
come factory assembled—you | install 
factory supplied interior. Save half 
boil lt cost. No телег re required. FREE 


page catalo t. AC-77, 
Ic LENT MO 84502 
1(800) Boat Kit; MO: (618) 5а. 


BOAT KITS - PLANS - PATTERNS - 
Designs = 8770. Plywood - Fiberglas 
POWERBOATS TS - 
iata Мунын ыа Я 
boats - Canoes - Kayaks - Dories - Pri 
SAILBOATS - Daysailers - Trailersails 


Multihulls - SUPPLIES - Epoxies - Ry 
esters - Cloth - Foam - 

(Airmail $5.00) - 
building $6.00) CLARKCRAFT 1t 
lane, Tonawanda, NY 14150 


CATALOG $3 
(Book Amateur Bost 
6-5 Aqua- 
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AVIATION 


тотын HELICOPTERS 
Available 

You Can Build for Under 1900 
түш 


INFORMATION PACK $600 
ette apes potas, proe 


[9] BW ROTOR CO.,INC. sos 


Box 391-8 
XS 67144 


- 
s, Polycarbonate P Wood Constructed! 
World's Best! collectible 11th Annual Cata- 
log. FREE! BoomerangMan, 1806-2 N. 

4 38th. Monroe, LA 71021-4222 


The Homebuilt 


JET HELICOPTER 


LOW - COST DESIGN — SIMPLIFIED ASSEMBLY] 


CONSTRUCTION MANUAL 
Fully tt, Only 913.955 


Helicopter Experimenter's 


Kit Helicopter! 
etai sent with 


BUILD your own WEATHER INSTRU- 
MENT SHELTER. Professional, easy to fol- 
low instructions $4.00 + $1.00 shipping to: 
Жуй, РО. Box 1305, Mesquite, TX 


DO IT YOURSELF 


VOICE Disguisers FM Bugs! SWL 
Active Antenna, Receivers! More! Send 
stamped envelope: XANDI Electronic, Box 
25647, Tempe, AZ 85282. 


KITCHEN REMODELING — EURO- 
PEAN CABINETS, ready to assemble/ 
install. SAVE HUNDREDS. Layout Plan- 
ning kit $5.00 (refundable with order). 
Konstruct -A- Kitchens, Dept. PS105, PO. 
Box 640316, Miami, Florida 33164 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit, Box 
5363, Louisville, KY 40205, 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 


LOG! 80 pages. Order from one expert 
source. Americas largest energy saving 
mail order house! $1.00 postpaid. Solar 
Components, Dept. PS, 88 Pine. Manches- 
NH 031 


INFOLIOS, 
CA 94701. 


PVC PIPE FURNITUREPlans, Kits and 
Supplies. Free Brochure. Casual, Box 208- 
Р, Tewksbury, MA 01876. 


BOX 


AMAZING 1791b flying machine 

” CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 
est, Cheapest way to Пу for complete info + 
VE Demo flight send $5.95 to: Freedom 


Fliers, PO. Вох 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Open.) 


» RESTORABLE AIRPLANES - $200 & 
up. Nationwide listing $3. 

PLANE REBUILDER'S HANDBOOK. Pro- 
cedures, Data, Photos, Suppliers. $10.00. 
FLIGHT TRAINING HANDBOOKS get 
your Pilot's License for $337. Written by 
Certified Flight Instructor $3.00. Crockett 


Press, 2208 Altoona, Tallaha: FL 
32308. 

ASTRONAUTICS 
AMAZING new discovery. Dete е 
spheres, Informative booklet — $4.00. 


esearch & Development, РО. Box 465. 
rkersburgn WV 26102. 


| BUILD YOUR OWN 
Y ROCKET MOTORS! 


| * 40 POUNDS THRUST! 
| ! * FIFTY CENTS EACH! 
* BUILD A DOZEN IN 


HIGH POWER MODEL ROCKET KITS 

#AND MOTORS. “J” power. Cata- 

log: $1.00. High Sierra Rocketry, 1800 Sev- 
ern Drive, Reno, NV 89503. 


PLANS & BLUEPRINTS 


зо Electronic Product Designs/Sche- 
ана $5.00. РО. Вох 378, Вау Pines, FL 
504-37 


8 x 12 
) STORAGE BARN 


Complete Step By Step 
Plans and Material 
List With Detailed Isometric 
Drawings $6.00 Postage Paid 
SKID STRUCTURES 
321 So. 3rd East 
Riverton, WY 82501 


Recora teeonone conversations т your отсе or 
поте Connects between any cassene or оре 
тск and your мерге ve. Sur ade 
тылса when hone rs answered Recores boi 
des of converaton Sips recoóe when 
prane а nung up 


ul FM TRANSMITTER 

Many mes mon power! na cher патиме. 
Transm up o & mi any FM rn -Easy 19 
Asimo Mt up WV taney (еа то) 
Ға catalog о Гапат, Voce Scamtien and 
oiner specaty tems, пси 32 00 19 US! Cora 

Сы! 206-725-1000 or send $19.95 + $1.00 

Sipping per tem іо: USI Corp. PO Box 


P5-2052, Matbourne, FL 32902 СООЗ ОК. 111%” 


PLANS. uic ourset—Al Parts valable In Stock 
* LCT- Buming Citing CO, Laser 5209 
BA Portable Laser Ray Pto 2000 
* TC1—3 Separate Testa Сой Plans to 1.5 MEV... 2000 
* Gin ay Gan 1000 
* GRAI- Gravity Generator 1000 
* EMLI-Becto Magnet Coi бий алде. 6.00 
KITS 
* METIKFM Voce Transmitter 3 mi EE] 
* VWPMSK—Telephone Transmitter 3 mi 95) 
* BTCIK—250.00 VOl 10-14" Spark Tesla ot... 19050 
* LHCOX—Simulated Mulicolor Laser... 950 
+ BLSIK-100 000 Watt Blaster Delense Deve... 6950 
+ TM 100,000 Vot 20 Affective 

Range блог 99 
+ PSP4K-—Time Variant Shock Wave Pal 5950 

PIGIK- Spectacular Pasma Tomado Generator 149.50 
* MVPIK See In Dark Kit 16950 
ASSEMBLED 
* PG70H Multicolored Variable Mode 

Plasma Globe "7 450 
* BTC10—50,000 Vot- World's Smallest 

Tesia Col usn 
* LGUO— 1 Helie Vise Red Laser Gan. 299.30 
* TAT20 Auto Telephone Recording Device. 24% 
* GPV 10- See In Total Darkness IR Viewer... 299.50 
* LIST10—Snooper Phone Infnty Transmitter... 169.50. 
* Р670—итеубе Pan ей Generator — 

Mult Mode 7450 
* Catalog Containing descriptions of above plus. 
hundreds more available for $1.00 or included free 
with all above orders. 

Pleaseinclude$3.00PH onali kits and products plans 
are postage paid. Send check, MO, VISA. MC т US 
funds. 

INFORMATION UNLIMITED 
P.0. BOX715, DEPT. PB, AMHERST, NH 03031 


MICRO BUGS 
Highly ad pment. Ultra 
telephor 
ch more. Send $2.00 to 
MICROCOM for cat 
REFUNDABLE) 
ices 


ELECTROPLATING. Complete text- 
book. Electroplate metallics - nonmetal- 
lics. $11.95. Details free. Tropic, Box 95E, 
Palm Bay. FL 32906-0095. 


AIR CONDITION, refrigeration, home, 
automobile, Nuts, bolts, troubleshooting, 
and repair the easy black box meth. 
$14.95 guaranteed. E. Z. Way, 215 Postof- 
fice Suit 1205A, Galveston, TX 77550. 


“PROTECT YOUR CAR!" Install an 
Ignition cut-off switch. Complete kit & 
instructions $9.95. 1. Sirota, PO. Box 6565, 
Fresh Meadows, New York 11365. New 
York residents add tax. 


THE SUPER BIRD CAGE... 10 Sq. Ft. ОГ 
Quality PVC Construction And Design. 
Е; р By Step Photo Plan. Indoor-Out- 
door Use. Can Build And Sell For Large 
Profits. Plans $10.00. Better Ideas, РО. 
Box 6138, Stuart, FL 33497. 


MAKE portabel air tanks from spare 
parts—instructions $2.00. Janbrook Com- 
pany, Box 24544. Omaha, Nebraska 68114. 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
а simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz—130mhz. Easy to as 
semble kit includes all parts and instructions 
Only $29.99 tax incl. 
Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders of 2 or more. All orders shipped by 
US. Mail. COD add $4.00. Personal checks 
allow 21 days. 
DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


Ground, Factory Direct Prices. Wonder 
Industries, Box 1526, Paragould, AR 
72450. (501) 239-8295. 


REPAIR RUST OUTS - VCR taped step- 
by-step instructions to repair rusted auto- 
bodys with fiberglass reinforced polyester 
resius, Send $14.95 for tape to: How To 
Tapes, inc, Box 87PS, Mabscott, WV 

5871 


EASY DO-IT-YOURSELF FURNITURE 
using 1x4's plans for 10 $9.95. Sase for 
details. 1x4 Custom Designs, PO. Box 
5651, Carefree, AZ 85: 5651 


TOOLS & MACHINERY 


4" METAL Cutting Lathe $104.50. Taig, 
15048 Proctor. Industry. CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Producta, Ре 
M. 3736 South 7th Avenue, Phoenix, AZ 
85041. 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


- BLUE RIDGE Catalog 


$1.00 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Unima- Compact- Maximat- Myford- Sherline- Arlas- Jet 

REPRESENTATIVES OF MANY MANUFACTURERS 
Toll Free Number For Orders 


CARBIDE SAW BLADES, 7x24 teeth, 
$6.75. 10°x40 teeth $16.75, plus $2.00 
P&H. A-P Marketing, 2924 Washington, 


Waco, Tex. 76710. 
BRASS NUT KIT, 


32 through 3/8-16, 


over 650 pes. $12.95 + $2.00 Shipping. 
D&S PRODUCTS, 705-E Racetrack, Alex- 
andria, KY 41001 
NEW PATENT! 
EASY-TO-CLEAN 
MIXING MACHINE 
— FEATURING. 


REMOVABLE POLY TUB. 
$300 FOR жи FOR 
35 CU. FT. 5% CU. FT. 


CALL [8131 584-8105 
OR WRITE COD FREIGHT PREPAID 


KEY LAI NC. 
1005 BASKINS м. LARGO FL 23544 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chari, Free details, Skog Company 
Dept, PS7, PO. 22559, Minneapolis, М! 
5542 

BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


REAL ESTATE 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming. fishing, hunting, investment, 
minerals, etc, OUR 72ND YEAR, Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM Corporation, Suite 
481, 85 Bloor Street East, Toronto, Canada, 
M4W 1B5. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


MONTANA LAND 


20 Acres (or more) starting at $6950, with 
5500. down, $98.22/month. Near Beautiful 
Yellowstone Park and National Forests. In the 
heart of trophy elk, deer, moose. antelope and 
turkey hunting. Blue ribbon trout streams. 
Guaranteed Access. INSURED TITLE AND 
WARRANTY DEED. Your Inspection Wol- 
comed. Free Color Brochure. 

Call Today Toll FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave., 

Dept. PS, PO. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5468 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
$200 down, $97/month Trout fishing, bac 
camping. Elk, deer, moose, bear. do 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE RANCHES 


210 Milwaukee Street, Dept. PS 
Deer Lodge, Montana 39722- (40) 646-1000. 


PENNSYLVANIA LAND BARGAINS 5-500 
Acres. Finest whitetail turkey & small 
game hunting. World class trout streams. 
A sportsmans paradise. Owner financing 
wilow down pymt. М. Central PA. Write: 
Sportsman's Land Guide, 1517 Washing- 
ton Blvd., Williamsport, PA 17701 or call 
711-322-2906. 


GOVERNMENT HOMES. Delinquent 
tax property. Repossessions. Call 805-687- 
6000 Ext. T-20025. for current repo list. 


HOME REPAIRS, REMODELING 


GALMANIZED pipe clamps, fixed or 
swivel, fit 174 inch pipe, Quickly assemble 
and disassemble scaffolding, shelves, 
fences, greenhouses, etc. $5.00 ea. Free 
information. Continental Ventures Inc., 


PO. Box 397, Kaneohe, HI 96744. 
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HOME CRAFTSMAN 


7 MILLION DIAMONDS sharpen your 
knife in a few strokes. CONVENIENT, 
attach to knife sheath, boat gunwale, 
BBQ, etc. BIG DIAMOND AREA, 
бх %" SO EASY TO USE Never have 
a dull knife again. WON'T WEAR OUT. 
Put in several places. INEXPENSIVE 
& GUARANTEED. Order now $9.95 
ea., 2 for $16.95. Add $1 for P&H to: 


The Sharpener 
Dept S, Box 339 
Chalfont, PA 18914-0339 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing. 
Catalog $100. 11840 North US. 27, De 
Witt, MI 48820. 


SHOP CHARTS & TADLES 


foio suos „5995 
Sq Nut Sizes „лин 
her Sizes РАНЧ 


: A Ares 
* Trig Functions 


Permanent, Rigid Plastic - Durable 
Ring-Bound, EASY TO READ! T 
QU enooucrs, овет, зл, 138 n. west зт, BETHEL, он. 45106 


PROFESSIONAL FULL-SIZE PLANS 
for building toys, furniture: clocks, cradles 
and other rojects. Catalog $1.00. 
Armor Products, Box 445-5, East North: 
port, NY 11731 


CUT PERFECT CIRCLES 


with RADIAL 
ARM, TABLE. 
orBAND SAW 


with this device that 
locks in miter groove or 

clamps to wood table 

Cut orcles trom 3 to 48 

inches in датог trom 

any thickness wood or plastic WITHOUT a center 
pivot hole, "Circ-L-Cul" is $1725 РРО Instructions. 
Included. Money Back Guarantee. HEPP 
INDUSTRIES, INC. PS 7, 687 Kildare Crescent 
Seaford, NY 11783 


STEAM ENGINE KITS, Power models at 

savings to you! Send $1.00 for literature. 

search Inc., Dept. 5, Rd #2, Box 29, 
КУТ МҮ 14895. 


INSTRUCTIONS SWISS FOLK Art, 


Info $1.00 Edelweiss, 14604 Cross XD, Hel- 
otes, TX 78023. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of “The Psychology of Purity & Chas- 
tity” to: Schizophrenics International, 
RO. Box 50456, Ft. Worth, TX 76105. 


WITCHCRA 


HARNESS ITS POWERS 
Understand the old Religion 

‘The Force and the consensus 

reality Gavin & Yvonne Box 1502PS. 
Newbern NC 28560 


WEIGHT BUSTER" 
{ ONLY $4.99 


PLUS $2.50 SHIPPING & 
HANDLING 


AS 
SEEN 
ONTV 


Dealer inquiries Welcome. Satisfaction Guaranteed. 


SEND CHECK OR MONEY ORDER TO: 

TOMAKAI ENTERPRISES U.S.A. INC. 417 E. 7th Street 

LA, CA 00014 OR ORDER BY PHONE (213) 6261752. 
CA. RESIDENTS ADO 6.5% SALES TAX. 


‘SAVE Thousands! Car Buyers. Guaran- 
teed. Free Information. SASE. Bonnie, Box 
3001, Slidell, LA 70459. 


INVESTORS’ Dont Get Ripped Off! 
‘Things To Know Before You Invest. Send 
Sase and $1.00 To: PO. Box 897, Folsom, 
СА 95630-0897. 


GUARRANTEED. New discovery, 
to buy. Details, $1.00 plus S.A.S. 
Box 1605 Valparaiso IN 46384. 


ASTOUND AUDIENCE! Frec Magic 
Details! Champollion, Box 808HN, Union 
City, NJ 07087. 


High-Quality tens 
with supersensitive 

IC Micro FM Radio 

539.95 - $3.00 S/H 

VISA/Mastercard 

Cameo Enterprises, Inc. P.O. Box 63, Accord, МА 02018) 
INFO (617) 843-1900 - 1-800-522-2635 (For Orders Ооу) 


POSSIBLE LEAD IN YOUR DRINKING WATER! 


Is your family at risk? Find out if your water is within 
‘government EPA standards for lead content. Easy to 
use sampling kit. Laboratory results. Two sample kit 
only $29.95 plus $4.00 for handing and mailing. (CT 
7.5% Tax) Order today. MC and Visa call 1-800-992- 
2279 (in CT 203-753-4418) or send check or money 
order to: AQUACHEK CORPORATION, Lab PS7, 
24 Falls Avenue, Waterbury, CT 06708. 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 

ing. Eighteen months guarantee! Means 

Big Profits Fast! Electoan, 7415 Gable Dr. 
Кос 


AR 72205. 
$100 POUND From "Junked" Tires. 
(Stamp Appreciated). LaVallees, Foun- 
tain, FL 32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneci 
sary. Free Report. Mellinger, Dept. A: 
Woodland Hills, California 91367 


BUMPER Sticker Printer. Cheap, 
ple, Portable. Free details = РОВ 
BriewLLC) Tampa, FL 3362 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Informa- 
tion: Industrial-PS77, Box 127, Alexandria 
Bay, NY 13607, 


REPAIR HYDRAULIC шАСК8—Е 
details, Hydraulic Parte Supply, Dept. S, 
Box 415° TX 20. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion Hornsbys, Box 1214, Franklin, TN 
37065-12 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 1039, Gatlinburg, TN 37738. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton 1th, Brooklyn, NY 1 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50е 
(Refundable), Woodwins, Bridgewater, MA 
0232 


SCREEN Print T-Shirts, Inex 
kits. Free Details. "T-Printer" POI 
(LLC), Tampa, FL 33623. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call TOLL-FREE for Valuable 
report. +800-32+2597. Glas- 
Weld Systems, Box 5755-C7, Bend, OR 
97708. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative Profits. Gresslin 
Correspondence School, Box 5104, Spencer, 
IA 51301-0804. 


SELL HOW-TO BOOKS BY MAIL. 
UP To 2000% PROFITS 


START NOW! 

Ме drop shipped at very low prices books cassette 
tapes manuals and reports Beautful illustrated 
Catalogs crculars and sale aides suppied for your 

order sales Start without capita! One of the 
fastest Money Making in тай order industry. 
Complete details and catalogs Send $100 for 
postage irefundabie) to 

LONG PUBLISHING, Dept. P-27 
Box 1485. Garden Grove, 


nsive 
23991 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


MAKE YOUR DREAM COME TRUE. 


EARN $60,000 YEARLY REPAIRING „_ 


SMALL CRACKS IN WINDSHIELDS 


мот REPLACING THEM, CALL тош jy 


FREE 1 (800) B26-8523 OR WRITE: 
THE GLASS MECHANIX INC., BOX 
17693, PLANTATION, FL 33318. 


INCREDIBLE HOME BUSINESS. 7 
HOTTEST Profitable Businesses of the 
80%, No Get Rich Schemes, But Honest p 
Fact 
Write, Rutherfords Publishin; 
Chapel Hill Way, San Jose, CA 


GARANTEED. For Free Information. 
1097 


Free Information. Battery Outle 


3300-5, Hickory, NC 28603. > 
MAILORDER BUYERS! ALL CATAGO- 

RIES. COMPUTERIZED IN ZIP CODE 

ORDER. THESE PEOPLE WILL ^ 

RESPOND То Mailorder Offers, Guaran- 

teed Deliverable! For Full Details Rush — ,. 

Sase. To: Lindco, 1380-156th 

Bellevue, WA 98007. à 


SUCCESS WITHIN SIX MONTHS in 
your home based business if you follow our 
plan. RALDAY, Box 13880, St. Paul, MN ө 
55113, 


$40 - S10B/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately! Free Information. RENEW, 
РО. Box 9900 Vancouver, WA 98664. 


A FINANCIAL SUCCESS SHOWS YOU 
How! Free Details. Sase. Success, 4935 
NW, Kahneeta Dr., Portland, OR 97229. 


PROFITABLE Gold Foil Printer. Person- 
ali ess cards, pencils, matches. Free 
3old, РОВ 24986 (LLC), Tampa 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE. SAMPLES/INSTRUC- 
TIONS: Funnymans—PS77. Box 250, 
Alexandria Bay, NY 13607. 


WHICH home businesses pay? Which 
Don't? Free details. Victory Lane, Box 
64895, Lubbock, TX 79464, 


YOUR Name sent to all listed opportuni- 
ties, $2.00. Horizons, Box 23, Grafton, ND 
58231. ГД 
YOU too can have a profitable home busi- 


ness. Guaranteed. Box 566, Chardon, Ohio yg 
LU NN 


$1000 WEEKLY Made At 
Stamped Envelope: Progress, Box 9 
Los Anglas CAD 
HIGH PROFITS! Selling information by 


mail, Free details: Richard, PO. Box 
14757P, Gainesville, FL 32604. 


Home 


48, " 


> 


GET RICH Secret law smashes debts— 
brings cash credit! Details FREEI Wealth- 
Box 4036, Pompano, FL 33063. 


GET RICH using OTHER PEOPLE'S 
MONEY! Unique—amazing business! 
Details FREE! Finance-S, Box 4605, Mar- 
gal 06 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT PESTSII 
Details FREE! Moneywise-S, Box 6366 
larg: 


FL 33063. 


PIANO TUNING PAYS: Learn with 
approved home study course. Diploma 
granted. American Tuning School, 17050 
‘Telfer Dr., Morgan Hill, СА 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: 


Life Enhancement, 811 Moulin, 


Big Prol 
Empire School, Box 1014PS, Jupiter, FL 


MILLIONAIRE 
Reveals 


Mailorder 
Money-Making Secrets. Free, 
Hour Cassette: Melvyn Powers, 
ywood, CA 91609. 


CONCRETE Block Machinery; Catalog 
$100. Route One, Box 3740, Hapid City, 
South Dakota 57702-3740. 


34,947 HONG KONG, Taiwan 
PRODUCTS CHEAP Small lots. Some 
samples free. Harbor, Box 1719-PS-7, Yuba 
City, CA 95992. 


$40,000 ON V3 ACRE! New hydropon- 
ics— inexpensive, pleasant, practical! Free 
information. Planter's, Box 1214, Franklin, 
TN 37065-1214. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP. 
2036 Montrose, Chicago 60618. 


ТАКЕ Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-79, Chatsworth, CA 91311-4991 


$1000 weekly mailorder. Immediate 
opportunity: No obligation, Enterprise, 210 
lelch-PS, Ames, ІА 50010. 


START A Janitorial Cleaning Service! 
Make Big Money Fast! Write: Stella, Box 2, 
Hamburg, NJ 07419. 


LITTLE-KNOWN SECRET Lee ne 
з Buy Dirt Che 
Trucks, V 


HOTTEST BUSINESS IN U.S.! Start 
home mailorder business quickly! Free 
information. Redrick Publishing, Dept 
PS-7, PO. Box 520, Lilburn, GA 30247. 


EARN money in your home r 
gies. Huge demand. Details $1.00. 
Enterprises, Box 50, Clavet, Sask., 
ada, SOK ОҮО. 


WANT TO GET RICH? Plan Revealed. 
Secret Formula! Details $1.00: Bless 
J7, Box 580, Kissimmee, Florida 3: 


BUILD and SELL cedar strip canoes 
Make $900 PROFIT. TRENTS, 908 Niag- & 
ara Falls Blvd, North Tonawanda NY 
14120-2060. 


CAMERA Owners! Earn Extra Money! 
Sarafian's, Box 799, Detroit, MI 48231. ы 


LEARN NEON. Vital, expanding indus 
try. SELF-TAUGHT. Complete course 
$35.00 (US), Details free. Write: NEON 
COURSE, РОВ 244 STN-T, Calgary АВ 
Т?Н 268. 


sing Bud- 
DRE + 
Can- 


ADVERTISE free in 507 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. 
McDowell, PQ-7, 3660 Wilshire, Los Ange- 
'A 90010. 


your own mail order business 
at home! Beginners are earning $1000.00's 
monthly using the methods of this best 
selling book. Send $4.00 to: Cargill Publi- 
cations, 600 N. Oakland Ave. Box 1A, Pas- 
adena, CA 91101 


UNIQUE! — Money-making ^ how-to 
reports, booklets, courses. Proven win- 
ners. Wholesale catalog: $1.00 (refund- 
able — Mediagraphics, Вох 15888, 
Sacramento, CÀ 95852. 


HOME IMPORT MAIL plus 6 
other profitable home businesses. Start 
any without capital. Free report. Glob 
РО. Box 2512, Dept. A027. Palm Coast, F! 


32037, Г] 


“EASY MONEY"! BIG PROFITS! WITH 
PLASTIC MIRROR PLAQUES Secret 
information revealed, in how to manual, 4 
Manual $10— Information free. Write to: 
Alfo Enterprises, Suite 713, 9 Haw- 
kins Ave., Ronkonkoma, New York 11779. 


MAKE MONEY AT HOME. Free informa- 
tion. TARDIS E; 
681, Dixon, CA 9: 


TAKE CHARGE! Profiting from home 
business, low investment. Free details 
Harper's Publishing, 4339 Galbrath Dr. 
Dept. PS 478, Sacramento, СА 95842. 
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MONEY, PRESTIGE, FREE- 
DOM. Seven home businesses proven to 
«earn $1,000's. GUARANTEED. Free 
Details. Half Moon Publishing, РО. Box 


wi Clarksburg, TN 38324. 
START YOUR OWN AUTOBODY SHOP 
uild your own business, your own future. 
ее information. 73 publications. 2135 
North Central, Rockford, IL 61103. 


Ж PROFITABLE Business learn Sewing 

Machine, Vacuum repairing. Free infor- 
ation: Brown, 641 West J. Suite 338B, 
incaster, СА 93534. 


X, MAILORDER OPPORTUNITY: Start 
profitable home business without experi- 
bnce or capital. Write for free book, plus 
details, Mail Order Associates, Inc., Dept. 
195, Montvale, NJ 07645. 


^" HOW to start and operate your own 
profitable business at home. Free Informa- 
tion. 315 E Franklin, 288-PS, El Paso, TX 
79901. 


Фф START Wholesaling from scratch. Free 
Merchandising Kit. $175.00 Free Gift. 
Mail $2.00. JB Products, Box 41429, Chi- 

», IL 60641-0425 


REPAIR VIDEO TAPES! Easy, Profit- 
dable. Write: Save-a-Tape!, Box 11, Phil- 
mont, NY 12565. 


* FREE SAMPLE IMPORT and “Success 
Handbook” show how to make your fortune 
Y. world trade, even part-time! Work from 
оте. Be your own boss. Experience/capi- 
tal not required: No obligation. Satisfac- 
Wen, guaranteed. WWT, Box 3160-PSI7, 
ston, Virginia 22090-1160. 


SCIENCE & CHEMISTRY 


FREE SCIENTIFIC SUPPLIES and 
CHEMICAL CATALOGS. R.J.M. Labora- 
tories, Inc. presents its latest catalogs con- 
taining scientific laboratory equipment, 
supplies, chemicals and a complete line of 
specialty laboratory glassware. Write 
today for your FREE catalogs: R.J.M. Labo- 
ratories (D, PO. Box 899, Santee, CA 
92071. 


ANATOMICAL CHARTS, MODELS, 
$100 Catalog. CHARTS, 
7124 North Clark, Chicago, IL 60626. 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd., Rochester, NY 14624. 


MAIL ORDER SCIENCE STORE 
Reagent chemicals, Laboratory apparatus, 
large Inventory. Same day shipping on ali 
mail and phone orders. Over the counter 


sales, Call for 1987 Catalog, $3.00 postage. 
DFW. 


CHEMICALS, 
Texas.) 


KILLER BEES. (Preserved) Science Proj 
ects Exibitions. $6.95 each. Getty's Explor- 
ations. Department B, 2408 E. St, 
Bernard Hwy, Mereaux, LA 70075. 


161 PAGE Book Title “A Treatise On 
Electricity, Magnetism, And Gravity.” 
Send $10.00 To: Coleman, 3401 Pope Ave., 
North Little Rock, AR 72116. 


CHEMICALS, LABORATORY GLASS- 
WARE, Free Catalogue. ALphA, РО. Box 
342, Houston, TX 77001, (713) 681-5548. 


INC., 


ELECTRONICS, STEREO HI FI 


RARE Records, All Kinds, Free List. Bet- 
te's, 1815 Gardiner Lane, G-59, Louisville, 
KY 40205. 


SB30 Ш Stereo Speoker System with 


bui W 2.6 power output 
li Con be used with 


walk along 


sets!! Ш $19.95 


batteries with appro. 40 hours continous 
ploy Ш Fits into your pocket Ш 39.95 
FREE CATALOGUE SENT WITH YOUR ORDER 
OFFERING YOU OTHER GREAT ELECTRONIC 
PRODUCTS FROM ‘BILLINGS ELECTRONICS: 
"BILLINGS ELECTRONICS’, 

Р.О. BOX 514 HAYWARD CA 94543 
Please ship the following: 

830. QTY. RCIO ary. 


A science engineering breakthrough! A seo unique 
dog-sound makers that condition dogs incredi 

fast. Small. Used from the palm of the hand. 
hy а distance. No I 
experts. This 
iscovery is a learning-sound catalyst that te 

direct to the dog's mind. Renders bodily paintraining 
‘obsolete. Sater. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes. ‘makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


From $25 to $175 FREE catalog 


COS А АГАЕ МЧ 


А Division of Environmental Research Labs Copyright © 1986 


hes. 


‘Add $1.50 per item shipping and handling 
Allow 4-6 weeks delivery. 

C) MASTER CHARGE/VISAR 00 
Exp. Date — Г) CHECK О MONEY ORDER 


» START YOUR OWN BUSINESS on а 
shoestring! Amazing cash profits daily 
cleaning chimneys. Big demand. Cash in 
now, $500 weekly possible sparetime. 
Exclusive equipment System cleans most. 
‘gbimneys within one hour from inside the 
home. $55 + per chimney. Giant Informa- 
tion Kit FREE! August West Systems, Inc., 
‘Austin Street, Dept, 4240, Worcester, 
Басня 01601. 1-800-225-4016, 
xt. 552, 


«BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Вох 
152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip- 
mmt. Minibikes, Karts, Chainsaws, Small 
Figines. Quality products, Send 8300 for 
ful line catalog. GRP Parts, PO. Box 
45/45, Dept. S, Somerville, MA 02145. 


SUPERCONDUCTORS TEMP 
REVOLUTIONARY NEW 

High Temp. Y-Ba-Cu-O. ИХ 
үнөм Available. ZVN 
for 

Experimental Sample LI 
Complete with 

Instrucons/Brochure CERAMIC SPECIALISTS 
Money Back Guarantee DENVER. CO 80207 
BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
‘Taped Bible Cassettes. Details $2.00. Brid- 
ges, Box 5460, Hollywood, FL 33083. 


PUBLISH Your Book! Join our success- 
ful authors. All subjects invited. Publicity, 
advertising, beautiful books. Send for fact- 
filled booklet and free manuscript report 
Carlton Press, Dept. PS, 11 West 32 Street, 
New York 10001. 


TOTAL + SHIP. & HAND. 

= AMOUNT SENT 
NAME 
ADDRESS 


STATE 
SIGNATURE 


NEW ELECTRONIC DEVICES. 


* MOTION DETECTOR... 
* 5 MINUTE PARALYZER.. 
+ ALCOHOL BREATH ANALYZER...... $49.50 
+ MICROWAVE LEAKAGE DETECTOR. $22.00 


All products are ready to use à Guaranteed. 

Call or write for your tree Catalog. (402) 554-0383 
United Imports a MFG. 6846 расте St 
Omaha, NE. 68106 


BARGAINS Below Whole- 
sae! Мапу Free! — Liquidations.. 
“Ieseouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 

| Box 1409-B, Holland, MI 49422. 


FREE BELOW WHOLESALE CATA- 
LoGsS—500,000 Amazing Bargains Pho- 
! Exciting ^ Information: 
Intercontinental, Box 18628, San Antonio, 
‘Texas 78218-0628. 
r-—— 


PLASTICS 


* CASTOLITE Liquid Resins and Molding 
ies to cast, embed, coat, fiberglass, 
and reproduce; in industry, labora- 
tories, craft work. Catalog $2.00. CASTOL- 
ITE, Dept. 87H/PS, Box 391, Woodstock, IL 
69098. 


#ALESPERSON, DISTRIBUTORS 
WANTED 


€ DEALER WANTED: Down Filled Sleep- 

ing Bag, From Factory. Retail $200. Dealer 

E $79. Agency: 33 Terry Drive, Toronto, 
tario Canada M6N 4ҮВ. 


› GOV'T SURPLUS 


1 It True You Can Buy Jeeps for $44 
@rough the US. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


v NARCOTICS RAID SEIZURES 
Autos... Vans... Boats _ Airplanes... Millions 
SMqrplus Bargains - many 1% original cost! 
ationwide Sales Directory $3.00. Dis- 
posal, Bor 19107-FT, Washington, DC 


HOW TO MANAGE YOUR MONEY, 
Know where $$ goes with simple monthly 
eee ee $7.95. P. Fennell Co., 10206 

enbrooks, Box 1305, Vienna, VA 22180. 


SEND for “Laugh Time U.S.A.” A new 
monthly humor newsletter. $1.00 - Max 
Miller, Box 42303PS, Philadelphia, PA 
19101. 


WINNERS use their brains for THINKING. 
LOSERS bog theirs down with THOUGHT. 
Capitalize on knowing the difference, available 
only in this NEW book by а legitimate & 
experienced psychiatrist. THERAPEUTIC 
STUDIES, by Kenneth L. Artiss, M.D.; ISBM 
0-9615865-0-8, Cloth, 300 pages. For your copy, 
send check for $25 ($22.50 + $2.50 handling 
& postage) to Psychiatric Books, Box 10578, 
Rockville, MD 20850. 


INDEXES to POPULAR SCIENCE 
available; full set of 13 for $13, postage 
paid. For 1984 only, send $1.75 to: POPU- 
LAR SCIENCE INDEXES, Box 2017, 
Latham, NY 12111 


READY REFERENCE. Preserve your 
copies of Popular Science for future refer- 
ence with handsome library cases. Each 
sturdy, durable case holds a year's issues. 
Covered in bright red simulated leather 
with the logo embossed in gold. $7.95 each, 
3 for $21.95 or 6 for $39.95. Add $1 per unit 
postage & handling, USA only. PA resi- 
dents add 6% sales tax. Send check or 
money order to Jesse Jones Box Corp., 
Dept. PS, 499 East Erie Ave., Philadelphia, 
РА 19134. 


TELEPHONE adapter ps your single 
modular line on hold with music. Plug in 
your favorite AM/FM station or cassette 
layer. $24.95 plus $2.00 shipping. Texas 
leservice, Р.О. Box 5488, McAllen, Texas 
78502. Visa/Mastercard (512) 682-4929. 


SATELLITE TV 


JERROLD ("450° DRZIN, DRZID, DRZ), 
SB-3, HAMLIN, OAK N-12, M-35-B, MAG- 
NAVOX, SCIENTIFIC ATLANTA, ZENITH, 
AND MORE. (QUANTITY DISCOUNTS) 


60 DAY WARRANTY. FOR FAST SERV- 
ICE C.O.D. ORDERS ACCEPTED. SEND 
S.A.S.E. (60 CENTS POSTAGE) OR CALL 
FOR INFO. (312) 658-6251 


CHANNELS UNLIMITED 
214 М. MAIN STREET 
ALGONQUIN, IL 60102 


NO ILLINOIS ORDERS ACCEPTED 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
‘Training Program. Free Information. 
Global, Box 191PS, Hanover, MA 02339. 


THROUGH IN TELEVISION VIEWING 
VISION 3D ALLOWS THE VIEWING OF 
COLOR/BW TELEVISION IMAGES 
WITH APPARENT STEREOSCOPIC 
DEPTH USING YOUR PRESENT ТҮ. 
GREAT FOR MOVIES, MUSIC VIDEOS, 
ANY SPORTS. SEND ONLY $1.95 SEND 
CHECK OR MONEY ORDER TO Lifes- 
earch Ent., PO. Вох 720237, HOUSTON, 
TEXAS 77272 FREE viewing list also 
included. 

CABLE TV CONVERTERS. Scientific 
Atlanta, Jerrold, Oak, Zenith, Hamlin, 
Many others. "New" VIDEO 'HOPPER 
Accepted. Toll Free 1-800-826-7623. 
B&B Inc., 10517 Upton Circle, Blooming- 
ton, MN 55431. 


Multi-Channel Microwave 
T.V. Receivers 


192701 Parabolic Dish 49-abGon 
LIFETIME WARRANTY 
Clete System S899 (Supp Inc 
бетен Components’ "e 
САКАЯ 
mu 
Шиит 
btn A бор 
VISA/MG/COD For Deer ates Cal 602 b 0 


THE "HIGH-LITE" BINOCULAR SUPPORT SYSTEM: 
REVOLUTIONARY SUPPORT 

AND TOP QUALITY BINOC- 

LARS GIVE A WHOLE 

№. NEW DIMENSION TO ма. 

frag TURE STUDY, SPORTS, ETC 


RUBBER STAMPS 


We Ship In 3 UNIQUE "CUSTOM MADE" 
мон Days. RUBBER STAMPS 
*Stamp & ink pad in compact case. 

«30.000 Clear imprints (e-inkable) 

*Up to 4 Lines, 30 Letters/Line 

$4.50 ea. + $.50 postage 

You'll Love It!...Guaranteed! 


IMPRESSIONS UNLIMITED INC. 
4980 GREEN RD., CLEVELAND. OH 44128 


MISCELLANEOUS 


CASH-PROTEX-BELT. Unique new 
money belt. Heavy duty nylon construc- 
tion. Fits comfortably under clothing. Vir- 
tually undetectable. A must for frequent 
travelers or others with special security 
needs. Send $19.95 (Shipping & Handling 
Incl.) to: Interamerican Engineering, Box 
2013, Sugarland, TX 77487. Texas resi- 
dents add $1.25 for state sales tax. Include 
waist size. Allow 6 to 8 weeks for delivery. 
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MISCELLANEOUS 


Save on TOP QUALITY 
WATERBED MATTRESSES 
‘Available in King-Queen & Super-Single Sizes Only 
+ Full Motion Mattress $39.95 (Save 45%) 
< Waveless Mattress $119.00 (Save 52%) 


‘Send Check or Money Order 
(Incl. Shipping & Handling) 
то. Waterbed Wholesale 


AI Sow wang ran fad 
N то Box 127. Chcago IL 60613 


BETTER HEALTH 


Please fill out our questionnaire. 
We will send you$8 for your help. 


We are conducting a nationwide survey 
on osteoarthritis and rheumatoid 
arthritis for a new book. Please fil out 
ош questionnaire—and we will send 
you $8 as a token of our thanks. For 
your 6-page questionnaire, write to 
Arthritis Survey 
Dept. F, 23 Deep Six Drive 
East Hampton, NY 11937 


FINGERNAIL FUNGUS? Inexpensive, 
natural treatment. Money-back guaran- 
tee. $10. HMC, Box 458-P, Milltown, NJ 


SECRET ro B 
HEART ATTA 


I BEAT HEART ATTACK — You can too. Cleanse 
arteries. Relief for chest & arm pain, weak heart, 
blocked arteries, rapid aging, etc. POWERFUL 
PROOF of painless healing. Helping others 
Rush name & address to: Heart20, Box 3256, 
Austin, TX 78764. 


HEARING AIDS 


HUGE SAVINOS. 
markup. Free ‘Trial. Batteries wholesale. 
rms Arranged. Lloyds-PSC, Rockford, IL 
Ci 323-1212 "Toll Free. 
Q HEARING AIDS 
d PRICE CATALOG FREE! 
SUPER SAVINGS! Newest. Finest, All 
П Buy DIRECT & save up to HALF! 


salesmen. Sold by AIR MAIL on HOME 
Е TRIAL. FREE Catalog. Write: 


Ц БЫЗДА» ЖААЙ ingdon Ave. 
jel al z 
И Sopuiveda, Cal. 91343 


$199.95 IN THE EAR AID. NO TUBES, 
WIRES, CORDS. FREE INFORMATION. 
MONROE, BOX 521, BLUEISLAND, ILLI- 
NOIS 60406. 


BODY BUILDING 


& MUSCLES 
How to Build A More 


REY ROMAN 

у нн 

NS Чже: ме, 
pucr rcp 

ce 

FREE BOOKLET! 
eae 

E ADES 


KITS OR ASSEMBLED 
New! Fire Truck. Tractors, Lim- 
‘ousine, Marine, Truck. Locomo- 
tives, & Engines. Two Steam 
Books. 68 Colored pages $5 95. 
(refundable). Colored. Circular. 
$1.00 Spring Discounts! 

DIAMOND ENTERPRISES 
Dept. PS7, Box 537, Alexandria Bay, NY 13607 
Phone: (613) 475-1771 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, М. 
Baldwin, NY 11510. 


CLOCK WORKS, wood clock blanks, 
epoxy coatings, belt buckles for coins, 
stones, rockhound supplies. Wholesale 
Catalog 25¢. Eloxite, 806 V Tenth, Wheat- 
land, WY 82201. 


JOKES & NOVELTIES 


FREE! World's most unusual catalog. 
‘Things you never knew existed. 1800 nov- 
elties, science, surprises. Johnson-Smith, 
Bradenton, FL 34203-3796 


TREASURE FINDERS/ 
METAL DETECTORS 
ld „ jewelry, gold 
New Patented revolutionary device, ree 


catalog. Gardiner, 4729L N. 7th Ave., 
Phoenix, AZ 85013. 


Pay For Your Hobby 


‘With White's NEW Ф 


Professional Series 
Metal Detectors 

WHITE'S ELECTRONICS 

Dept. PB-6 Sweet Home, OR 97386 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. ‘Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $40,000 “overnight.” Any 
purpose! Free Report. Success Research, 
ох 19739-FT. Indianapolis, IN 46219. 


FREE MONEY! $300,000,000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla, 
Box 3066-PS77, Seminole, FL 33542. 


Call Toll Free: 
18005476911 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euro] 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. LS, 4026 W. 
Belvedere Ave., Baltimore, MD 21215. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


MICRODOT identification custom made 
for you. Protect anything. Almost invisi- 
ble. Write for info. L Dot Inc., PO. Box 6783, 
Lake Charles, LA 70606. 


WINEMAKING 


Kraus. Box 7850N Independence, 
64053 

WINEMAKERS - Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar48, 
Box 33525, Seattle, WA 98133. 


WINEMAKER—BEERMAKER: = Free 
Illustrated catalog of supplies. Semplex, 
PO. 11476H, Minneapolis, MN 55411. 


FREE Catalog. Discount Prices, Finest 
equipment, Ingredients. One-Day Servic 
Fully guaranteed. SPI, (919) 929-42 
Box 784-5, Chapel Hill, NC 27514. 


—JeusEEBEMHEB Y 
HOME BREWING 


FEE! Quarterly payments. Find it in The 
Bank Card Report, the newsletter for 
credit conscious consumers. Select rates, 
fees, benefits. How to improve your credit 
rofile, build credit lines, save money 
/5.00/issue. THE BANK CARD REPORT, 
РОВ 93729-E7, Los Angles, СА 90093 
Subscription information: (213) 467-9211. 


MOTION PICTURES 


MOVIES, SLIDES, PHOTO- 
transferred to Video Tape! FREE 
Price List. PSVIDEO, 5715 N. Mozart, Chi- 
cago, IL 60659. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 78523-4195. 


REPAIR lawnmowers thousands of parts. 


and tools wholesale list 50е. Ellwanger's 
PS., PO. Box V, Port Jervis, NY 12771 


FORMULAS, PLANS 


(REFUNDABLE GWAG, Box 193, Brook- 
field, WI 53008-0193. 


RADIO/TV 


POLICE Scanners. 
Fanon. HPR, Box 1 
80219. 


Regency, Bearcat, 
24PS, Denver, СО 


COMPUTERS 


T99/4A Software/Hardware bar- 
pains, Hard to find items. Huge selection. 
ast Service. Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801. 


1107 CRAWFORD АО DEPT PS 


CASH Available! 


Rush Addressed 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
787PS1, Box 3574, Newport Beach, CA 
92663, (714) 722-9260. 


BORROW $500-$40,000! "Over- 
night" On Signature. Keep indefinitely! 
Action #PS-07, Box 8009, Rowland 
Heights, CA 91748. 


NEED MONEY? Cash. Loans, Govern- 
ment Grants. 99% eligible-no investiga- 
tion. КРА, Box 400-FNM, Jamesport, New 
York 11947 


SOFTWARE, IBM, compatible, or Apple, 
less than $4.00 disc, send stamp for Cata- 
log. PSCa, Box 1057, Capitola, CA 95010. 


FREE CATALOG! Your Complete Guida. 
‘Te Home Brewing— Wine And Beer—Sup- 

lies, Recipes, Instructions. Home Brew 

international, Box 45478, Fort Lauder 
dale, FL 33338. 


PATCHES DECALS & BADGES 
GUARANTEED Lowest Emblem Prio! 
Pins. Decals, Free Catalog/Quotes. Stadri, 
6IR Jane, NY 10014. (212) 929-2293. 
MAILING LISTS 
FREE Mailing List Consultation. 


Details. GOC-40U, Box 1107, Stuart, F 
33494. (305) 334-5205. 1-800-554-5478. 


HOT list —many categories. Credit card 
1-800-843-0755 /(515) 


orders 


232-6789. 


NEW ACTIVE NAMESI! 
RANDOM STATES Available! IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 
Guaranteed Opportunity Seekers. 50g 
$25; 1000/$40. Others. Aven, Drawer B6, | 
;, ID 83274. Visa/MC/AmEx. 1-81 


HIGH QUALITY Mailing Lists, guaran- 
teed deliverable. Send for FREE details, 
Marshall Gilbert Co., PO. Box 12925, 
Seattle, WA 98111. 7 


MONEYMAKING 
OPPORTUNITIES 


“$1,000's WEEKLY"! Mailing Lette$! 
FANTASTIC OPPORTUNITY! Start Imne- 
diately! EXCITING FREE DETAILS! Wyte: 
, Dresher, PA 19075. 


brings cash credit! FREE report! Wea th- 
Kit-S, Box 4036, Pompano, FL 33063. 
"| 


D e o E. 
$100's WEEKLY Clipping news 
articles. Free information. MCPLNC 2 

2 Merrick Blvd., Laurelton, NY 1141: 


MONEY from discarded tires. Details,| 
Brownie, Drawer 53, Fishers, IN 4603j 


COMPUTERS and communication bil- 
lion $ market, get your share! advanced 
software development report $10.00/report 
and newsletter" $3900. MAP Data 
Research, A. Miranda 1128, San Juan, PR 
00921. 

COMPUTER ACCESSORIES; High 
Quality... Low prices! Free Brochure! Pearl 
International Marketing, 46 Kearney 
Road, Dept. M1, North Wales, PA 19454. 


US. Government computers 
and information legally by phone with 
your computer and modes 
instructions. МІР, Dept 
11442, Rochester, NY 14611. 


BORROW $500— $40,000 on Signature! 
Any Purpose! 97% Eligible! Free Applicat- 
ion: United, Box 3789-K, Downey, CA 
90242. 

MONEY Problems? Government loans 
cash 99% eligible, Confidential. No one 
refused. Quick reply. Credithanc, Box 
4039MPS, Parkside Sta., Forest Hill, NY 
11375. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions, Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


FREE programs!! IBMpcs/Apples/Com- 
modores/Adam/TRSSOS/TI99-4À.  Ezrae- 
zra, Вох 5222SJL, San Diego 92105. 


MAGIC TRICKS, PUZZLES 


IMPRESS YOUR FRIENDS 
эое Rubiks new magie puzzle send 
$2.00 sase. BS Guthy, PÓ. Box 1018, Ar- 
lington, MA 02174. 


CARTOONING, SIGN PAINTING 


"AMAZING!" Drive a new car—Only 
$49 monthly! Receive Free Producta МЫ 
Free Detail Send Stamp Campbdll 
1442 Kona, Honolulu, Hawaii 96814. 


MILLIONAIRE! PROVEN System! Seltd 
$13.95, to: David Arrorash Publishi 
Company, Victoria Row #24, 4 Cochrghe 
Road, МАО1 Bermuda. 


BUMPER Sticker Printer. Cheap, 
ple, Portable, Free details Bumper. 
22791 (LLD), Tampa, FL 33622. | 

EARN $750- WEEKLY Typing Legal 
Documents. Free Information, Goldwine, 
24194 Amberly, Sunnymead, CA 92388. 

RECOVER FINE GOLD from most 
wash gravels with unique self made і 
pensive device. This is not a Sluice Box or 
a Jig and no moving parts. For hand min- 


ing or large production, Plan $25.00 Min- 
eral Research, Box 319, Atlin BC VOW 
1A0 Canada. 
» 
HYPNOTISM 


FREE Hypnotism. Sleep Learning Pub 


LEARN Sign Painting, Pinstriping. Free 
Catalog. Kaufman Supply, Centertown, 
MO 65023. 


cation DLP, Box 487, Anaheim. СА 92795. 


FREE Hypnotism, Selt-Hypn 
Learning Catalog! Drawer 
doso, NM 88345 
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FOREIGN PERIODICALS 


BROCHURE. 
;, Box DE-37, Dana Point, CA 92629. 


> HOUSEHOLD PETS 


INDOOR PET CON- 
Ке; pou For dorsa dogs and cats. Durable device. 
10.00. Write: Pets, P.O. Box 4952, 

ре 210 FL 32507. 


S ————————— 
х. WATER PURIFICATION 


WATER High gallonage purification. 
Inexpensive easy no chemicals. Plans 
йон Holt, 10 Oak Crest La., Highland, 


DRINK PUREST WATER! Home Distill- 

“rs. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
ma 34254-0459. 


Га PRINTING SERVICES 


FREE 16 pg Printing Price List, } to 5 
lors, sheets to catalogues, Copen 
РЗ Berriman St., Brooklyn, NY 11208. 


› PERSONAL 


HERBS - Yohimbine, Pau D'Arco, Fever- 
Few. Catalog. 81.00 (refundable) Jude 


Herbs, Box 563PS, Huntington Station, 
Y 11746. 
COLLEGE DEGREES, High School 
Diplomas. Authentic looking. Free Cata- 


venue, New York, 10010 (718) 768- 


3 Ext. 10 


кше, New York, Dept. PS-118 210 
tl 
(24 Hours). 


HAIR CARE 


SAVE YOUR HAIR. No pamet just 
imple lifestyle dietary changes. It worl 
‘Brine. For complete info., send $9.95 check 
or money order to: Healthier Hair, 16280 

Bodman Rd., Mt. Orab, Ohio 45154. 


GOOD EATING 


EASY JERKY, many flavors. Send $3.00 
to Jerky, PO. Box 21890, San Jose, Califor- 
gia. 95151-1890. 


STAMP COLLECTING. 


Stamp Approvals. 'ardless 
Catalog. C. Kloster, 4164 Sond Бы San 
iego, CA 92105. 


EDUCATION & INSTRUCTION. 


FREE Lifetime. Онза. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


FREE! Surprise Collection With Approy- 
als. Jay, Box 750128, Petalui 

FREE 10 triangle stamps! Approvals. 
Gordon Davison, 3078, босо, NH 
03229. 


FREE US Mint Packet With Approvals. 


Carlsons, Rt2 Box 112, Annandale, MN 
55302. 
DISCOUNT STAMPS Request Coun- 


tries, Free List. Iva Stamp Company, PO. 
Box 197, Hanford, CA 93232. 


US. AIRMAILS 45 Different Used $2.00, 
Mint $15.00. Eberling, Box 2216, Neptune 
City, NJ 07753. 


101 WORLDWIDE stamps 25¢. Approv- 
als, White, Box 24166-AF, Indianapolis, IN 
24. 


FREE, US. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


COINS & CURRENCY 


BELT BUCKLES for coins, stones. Spe- 
cialty buckles, jewelry mountings, clock 
works, expoxy coatings. Wholesale Cata- 

Eloxite, 806 V Tenth, Wheatland, 
LI 


ELECTRIC TRAINS 


AMERICAN MADE prototype one 
ELECTRIC TRAINS. munie Теп- 
der are about 24 inches long, nearly 8 Ibs of 
beauty and power. Also available! real 
“STEAM POWERED TRAIN SETS”. New! 
20 page full color catalog $2.95 (refun 
able) Excellent, discounts. DIAMOND 
ENTERPRISES Пе Us PST, Box 537, Alex- 
andria Bay, NY 13607. Phone: 613)-475- 
1771. 


Gau 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
1-800-225-5800. 


DELICIOUS. ALL SEASON BOCK- 
Casings ‘unnecessary. $2.00 
Naomi, 1256 Monroe St., Denver, 

СО 80206. 


(MPLOYMENT INFORMATION 


„ Cruiseships, Tags, Shi 
ts, Oilrigs: Women-Men. Wor} 


„ River- 
month- 


tiofn $3.00 Marine Employment, Box 223, 
Ce|ntral, IN 47110. 


$25,000 - $75,000 +. 
Егфе Report! Employment, Box 19760-FT, 
Nodianapolis LU 


BEST JOBS, HIGHEST PAY —New 
easy method, Guaranteed. FREE report 
т гаїв secrets, tells how. Nova Systems, 
6901-C North Lamar, Austin, TX 78752. 


PRODUCTS WANTED FOR 
Presentation to industry and exhibition at. 
national innovation exposition. Call free 1- 
800-528-6050, Canada, 1-800-528-6060, 
X831. Or write: 

INVENTION 


NEW IDEA? Innovation Center in Wash- 
ington, D.C. will assist you through 
RESEARCH and Free 
Kit—1-800-257-7880. 


HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 
produce, exclusively Hongkong "Plastic 

jetal Products Company, Box 69627, 
Kwuntong, Hongkong, 


É GOVERNMENT JOBS $16,040 
$59,230/yr. Now Hiring. Call 805-687- 
6000 Ext. R-20025 for current federal list. 
L——— 


LD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
‘Teeth, Rings, Diamonds, Watches, Bie 
Pibtinum. Mail Articles Today. Free ge 
with Information. Chicago Gold & Pre- 

s Metals, 10 8 Wabash, Dept. 1157, 

E. 


NO CHANCES. Deal with oldest, 
fost vet тае firm in old gold business. 
Established 1934. We buy Gold, Silver, 
tinum, Diamonds. Highest Cash. Free 

information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 55е dozen (Catalog 
25е). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


REMAILING SERVICES 


‘CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, 
Oslando, FL 32860 


rofessional 
72, Wood- 


INVENTION drawings by 
patent draftsmen. Drai 
Stock, Virginia 22664. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANU FACT- 
URERS REPRESENTATIVE, Suite 3615- 
ү аш Building, New York, NY 
10007. 


MILLIONAIRE Inventor. New Idea? 
Want it presented properly? Send $10.00 
for secret information. Small Enterprises, 
Old | Hubbardton Road, Florence 


INVENTORS: If you have an invention 
for sale or licenses, write for free booklet 
explaining how we can help you. Kessler 
Sales Corp. C-7-IW. Freemont, OH 43420. 


INVENTION 87, 
27 Los Angeles. ERIE: APO. 
CA 


Box 251, Tarza: 


WANTED... International Marketing 
Network seeks Products, Formulas, 
Patents, etc. Needing widespread distrib 
tion. Send pertinent information to: Kessel 
Promotional Specialty Co. PO Box 800 
Vei ida C-14 Wakefield, MA 01880- 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
Box 24-À, Olympia, WA 98507. 


SUPER-INTELLIGENCE! Amazin; 
mu кашы)! EDEPS, Box 1462, 


FREE COLLEGE ТАРЕ External De; 
Programs Business Administration, Pub- 
lic “Administration, LAW (Qualify Bar 
Admission) Fully Accredited, Financial 
Aid, (800) 847-0005 (314) 426-0653. La 
Salle University, 3628 Saint Gregory, 
Saint Louis, Missouri 63074. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal, Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 77PS, 
2158, Boca Raton, FL 33427. (306) 368- 

2. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Hy eer i COL. Gordon E. Taylor, 
Box 949.0 Dept. 3 Mason City, ІА 50401. 515/ 
4 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 

100 gears of legal taining. Write for, 
catalog. PO. 


BATTERIES & GENERATORS 


SOLAR NICAD BATTERY 
Latest Technology 
Built-In “SOLAR CELLS" for recharging 
Recharge up to 1,000 times in sunlight 
No more throw away batteries. 
SN-2000 Solar Battery $12.95 
1-year warranty. “Р” Size battery only 
Military Style FLASHLIGHT with clear 
plastic barrel for direct recharge in sun- 
light (batteries included) $34.95 
SOLAR NICAD BATTERY 
9885 IH-10 West, Suite 123 
San Antonio, TX 78230 
Check or Money Order. Shipping/ Han- 
dling $2.25 per order. Texas res. add 
sales tax 


FOR INVENTORS 


PATENT ECONOMICALLY! Free 
details, Licensed since 1968 Rainer Asso. 
Siates, 2008 Fondulac, Richmond, VA 

29, 


NONPROFIT lg eg helping inven- 
tors over П years. po forms. 
Fico ашлы АЫ ыы 
Foundation, 901-A lowa, Colorado Springs, 
CO 80909 or Call 1-800-525-588; 


REGISTERED PATENT ATTORNEY will 
evaluate invention, prepare and prosecute 
pe applicati, asonable rates. 

win Schindler, 1523 East 4 Street, 
Brooklyn, New York 11230, 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 

82 Broad Street, Dept. PS, 


Westfield, Massachusetts, 01086. 1-800- 
338-5656. In Massachusetts or Canada call 


TX 79379. (413) 568-3753. 
Consortium Offers AND DEVELOP Your Inven- 
To Degree Level Business and | tion. Registered Patent Agent and 
Medical Subjects. Consortium Includes | Licensed Professional Engineer. CERO ud 
Ee Coll ою OF Technology & Bran- | FREE PATENT INFORMATION 
Forest School. Беу =т= Inventor Should Have. Richard L. Milles 


Sbellars Life тез Accepted Secre- 
tary SCT/G. Highfield, Danehill, Sussex 
England, RH17 7EX. Telex 95246, Fax 
0825-790097. 


DEGREES AT HOME. 
inexpensive, ^ accredited: 
Box 1383, Far Rock, NY 


Convenient, 


at home, diploma 
yments. No 
ione fre 1-800- 


HIGH SCHOOL 
awarded. Low monthly 
classes, information free. 
228-5600, or write: American School, Dey 
#347,850 E. 58th St., Chicago, IL 60637. 


EARN IN 90 DAYS. Free 1987 
catalogue describes 200 success proven cor- 
Tespondence Diploma courses. Granton 
Institute, 263B Adelaide Street West, 
‘Toronto,Canada. 


12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


LEARN how to offer your invention (ог 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. 


sler Sales Corporation, C-7-FI, Fremont, 
OH 43420. 
FINANCIAL. backing available! 


PATENTVESTMENTS INTERNATIONAL, 
Washington Square, Washington, DC 


OWN IDEAS. We tell you 
Y e. Send $5,000" SEI, Р.О. Box 20, Impe- 
rial, PA 15126. 


DON'T FORGET TO SAY YOU SAW IT 
IN POPULAR SCIENCE. 


SPORTING GOODS 


‘SLING Pistol Great For Hunting $10.99. 
Ammo Included. Attrell, Box 50005, Dal- 
las, TX 75250. 


‘TRY SOMETHING OLD: Ice age wea- 
pons: Spear Throwers, Target Spears. Tate 
ae Box 110755, Aurora, CO 


RUSTPROOF FLOATING Sportsman 
Pliers Information. Cotee, 130 Sherwin, 
Port Richey, FL 33568. 


ому 524.95 у 
MC/VISA Orders: 1-800-351-2274 


1 Visa M.C. AMX. (0.0.5 
Blowg 


World. Inc. Box 25183-P_ Salt Lake City, UT 84125 


i ca ON. 
os мимди FREE 24-85; -800-222- -3119 52 


NEWBET. "AINT TOKE DOWN BLOWGUN ` 


& 
x. 
crc а 5 А i 
CET m i 


Aor 1-800-541-4100 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


701 Power Equipment This color brochure 
from American Honda Power Equipment fea- 
tures its full line of lawn mowers, riding mow- 
ers, lawn tractors, generators, pumps, tillers, 
outboards, and snow throwers. Specifications 
for each model are detailed. Free 


702 Outdoor Products Literature from 
Basic Designs lists its line of innovative out- 
door products, including a self-inflating foam 
mattress, self-inflating pillow, portable shower, 
solar battery booster, and solar battery char- 
ger. Free 


703 Knife How-to Buck Knives’ updated 
information kit contains tips on knife use and 
care, including general dos and don'ts. It of- 
fers specific facts about knives so you can 
select the best one for your needs. The kit 
also tells you how to sharpen your knife, field- 
dress deer, and fillet fish. Free 


704 Traffic Radar Information from Cin- 
cinnati Microwave explains the principles be- 
hind traffic radar, including limitations that 
can result in incorrect speed readings. The 
literature also details the Escort and Pass- 
port radar receivers. Free 


705 Automotive How-to А 76-page book 
from Custom Car Care entitled “Owning Your 
Own Custom Auto Detailing Business" ex- 
plains how to start your own car-care facility. 
$8 


706 Hotel Directory Days Inns of Amer- 
ica provides a complete listing of over 400 
hotels nationwide. Locations, maps, property 
descriptions, room rates, and program partic- 
ipation listings are included. Free 


707 Саг Paint Repair — Dupli-Color's 18- 
page "Auto Touch-Up Guide” gives step-by- 
step instructions for car paint repair for nicks, 
scrapes, and rust. The company's complete 
product line is listed. Free 


708 Auto Performance Accessories Edel- 
brock's 70-page catalog offers bolt-on perfor- 
mance-improving parts for your car, truck, or 
4x4. The products listed include intake man- 
ifolds, exhaust systems, cams, valve-train 
parts, and racy chrome accessories. Easy do- 
it-yourself installation instructions are provided 
with each product, available for most domes- 
tic vehicles. $2 


709 Fish-Finding Gear A catalog from 
Furuno U.S.A. details its line of electronic 
fish-finding equipment, including paper- 
recorder models and paperless LCD models, 
plus accessories. The FM55 hand-held ma- 
rine transceiver is also described. Free 


710 Helicopters A new 16-page catalog 
from Gorham Model Products features a line 
of radio-controlled model helicopters for nov- 
ice and advanced flyers. The informative lit- 
erature includes product photos and descrip- 
tions. $1.50 


711 Do-It-Yourself Kits А 122-page cata- 
log from Heath Co. presents the firm's line 
of build-it-yourself items for the home and 
car. Featured are home and auto alarms, per- 
sonal computers and accessories, garage-door 
openers, and more. Free 


712 Power Cutters A 22-page four-color 
brochure from Husqvarna lists its complete 
line of outdoor power equipment—chain saws, 
clearing saws, grass trimmers, hedge trim- 
mers, and protective apparel. 25¢ 


713 Automatic Lighting Control This color 
brochure from Jet Enterprises features the 
company's line of photosensitive, fully auto- 
matic on-off light sockets. A photoelectric eye 
in the socket determines the level of light and 
turns lights on and off accordingly. The de- 
vice provides home security and saves energy. 
50¢ 


714 Camper's Guide А 124-page direc- 
tory from Kampgrounds of America lists KOA 
North American Campgrounds. The guide in- 
cludes full-page full-color travel maps. $2 


715 Residential Locksets This full-color 
brochure from Kwikset describes the compa- 
ny's unique designs and architectural lockset 
styles for use in the home. Doorknobs, le- 
vers, entrance handle sets, and deadlocks are 
shown in the literature. 35€ 


716 Tools Makita U.S.A. offers a new 
32-page full-color catalog on its Home 
T.E.C.H. tool line, made especially for the 
home craftsman. The catalog provides com- 
plete information on the tools, along with avail- 
able accessories, practical applications, and 
suggested retail prices. Free 


717 Engine Treatment — Slick-50/Vapor- 
Jet's brochure tells how its polytetrafluoroe- 
thylene permanent coating can save gas and 
your car's engine with just one treatment. Free 


718 Outboards Suzuki's two full-color cat- 
alogs describe its 1987 outboards, from the 
2-hp model to the 200-hp V6, with True Oil 
Injection and Power Trim standard on many 
models. The Suzuki 150 Super Six is the only 
V6 with production dual plug heads, and it 
comes with hood louvers to get more air in 
for higher performance. Free 


719 Hitch Guide The 15-page "Custom 
Hitch Guide" from U-Haul includes informa- 
tion on choosing the right hitch for your car, 
as well as complete trailer-towing accessories 
and safety tips. Free 


720 Power Tools Literature from Wen 


Products features its full line of drills, saws, 
electric chain saws, cordless drills and screw- 
drivers, soldering guns, engravers, sanders, 
tool sharpeners, and car waxers. Free 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 
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BIGGEST. WIDEST. 
STRONGEST. 


ND FIRST! Here's the first truck 
ever to win the prestigious Industrial 
Design Excellence Award (IDEA). It's 
loaded with power. Loaded with per- 
formance. And all at our lowest 
Sticker-price. 


BIGGEST CARGO SPACE. Pack it up! With 
the most cargo volume of all leading compact 
trucks, it'll take all you can dish out. Double-wall 
bed construction means twin layers of steel insu- 
late the sleek outside from whatever you throw 
inside. And there's more between-wheel-well 
space than any other pickup in its class. A full 3.4 
feet for those wide loads. 

WIDEST CAB. Size it up. Sit three across with 


the most hip room of all leading standard com- 
pact trucks. Nissan's roomiest cab ever was 


STRONGEST ENGINE. Тит it on, it's made 
to perform. А 2.4-liter, fuel-injected engine sees 
to that. Twin-spark plugs and a hemi-head help 
crank out the most horsepower and torque of all 
the leading standard compact trucks. The 5- 
speed is standard. 

Independent front suspension, steel-belted 
radials, and rear leaf springs combine to provide 
a smooth, easy ride without sacrificing payload. 
The rear brake's proportioning valve automati- 
cally adjusts to payload for improved braking 
under load. The Hardbody 4X2. Works tough. 
designed around you. The enormous windshield Plays rough. See your Nissan Dealer today. 
and side glass give you à FOR TOUGHNESS AND VALUE 


commanding view. And 


there’s more leg, shoulder, 
and head room than you ever THE NAME IS NI 
thought possible. 
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THEBESTGENERATORS _ 
ARE POWERFUL RELIABLE · 
AND QUIET. THAT'S WHY ` 
THEY'RE CALLED HONDAS. · 


Currently, Honda generators 
are the most widely-used, widely- 
trusted generators in the world. 

Which should come as no 
surprise. 

Especially when you con- 
sider that most Hondas are built 
around fuel-efficient, trouble-free 
Overhead Valve engines inspired Ҹ 
by decades of world-cl uto- y 
mobiles and motorcycles. 

Or that Honda has the world’s 
broadest range of multi-purpose 
generators from 650 to 6500 
watts. For camping, boating, c 
struction uses, power outages, 
outdoor parties, recharging car 
batteries—or most electrical 
needs at home or away-from-home. 
Still, the real difference 
between an ordinary generator 
and a Honda generator can most 
accurately be summed up in one 
word: reliability. 

The power you need is there 
when you need it. Because we 
engineer every single generator 
to ensure easy starts, quiet oper- 
ation and durability that’s mea- 
sured in years—not months. 

Honda generators. Quite sim- 
ply the finest machines your 
money can buy. A claim no one 
else has the 


power to make. 
IT'S A HONDA ECs 


